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Plan Your Work and Work Your Plan

Before creating a lesson plan, it’s essential to understand the art of teaching. Effective teaching
involves connecting with students’ daily lives and revisiting previously learned material. A well-
structured lesson plan is crucial to engaging every student in the classroom. There are three key
components to lesson planning:

A. Curriculum:

A curriculum should be tailored to meet students’ needs and school objectives, avoiding
overambition and haphazard planning, particularly in math education.

B. Instruction:

Teachers can use various methods, such as verbal explanations, visual aids, and inquiry-based
learning, to deliver instruction. The best teachers adapt their approach to suit their students’ needs,
continuously updating their skills and methodology.

C. Evaluation:

Evaluation is a tool to assess not only students’ understanding but also the effectiveness of the teacher’s
instruction. It helps teachers refine their approach and ensure students achieve their full potential.

By considering these three facets, teachers can create comprehensive lesson plans that promote
meaningful learning and student engagement.

D. Long-term Lesson Plan

A long-term lesson plan covers the entire term and typically involves school coordinators outlining
the core syllabus and unit studies. When planning, two crucial factors to consider are:

o Time frame: Allocating sufficient time for each topic to ensure comprehensive coverage.

o Prior knowledge: Assessing students’ existing knowledge of the topic to inform the planning process.
An experienced coordinator will consider the topic’s complexity and the students’ ability to grasp it
within the given time frame. Assigning the optimal number of lessons for each topic is essential to
avoid overspending time on easier topics, which could impact the time needed for more challenging
topics later.

E. Suggested Unit Study Format

Weeks Dates Month Number of Days Remarks
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Short-term Lesson Planning

The responsibility of the course teacher. The term “lesson” originates from the Latin word “lectio,”
meaning the action of reading, but in this context, it refers to the action of teaching a topic in the
classroom. To plan a topic effectively, consider the following suggested format, while also being open
to adapting and improving your approach based on your school’s and colleagues’ methods.

When planning a lesson, consider the following steps:

1. Topic: Identify the topic title.

2. Overview: Assessing students’ prior knowledge of a topic is a crucial step in the learning process,
involving the evaluation of what students already know, understand, and can do related to the topic
before instruction begins.

To assess prior knowledge, teachers can use various methods, including:

o Pre-assessment quizzes or tests to gauge students’ understanding of the topic.
o Class discussions to explore students’ thoughts, ideas, and experiences related to the topic.

By assessing prior knowledge, teachers can create a more effective and engaging learning
environment, ultimately leading to better student outcomes.

3. Objectives: Clearly defining the learning objectives for a topic is a crucial step in the lesson
planning process. Learning objectives specify what students are expected to know, understand, and
be able to do by the end of the lesson or topic.

By clearly defining learning goals, teachers can create a roadmap for instruction, guide assessment,
and promote student understanding, ultimately leading to more effective teaching and learning.

4. Time Frame: Accurately estimating the time required for each topic is vital to ensure a successful
lesson plan. However, class dynamics can be unpredictable, and flexibility is essential to adapt to the
unique needs and responses of each class. Note that introductory sessions often require more time,
but as the topic progresses, students may learn faster, allowing for potential reductions in the
allocated timeframe.

To effectively manage classroom time, teachers should:

 establish a general time frame for each topic,

o Dbe prepared to adjust as needed,

« monitor student progress,

o prioritize essential tasks,

and leave buffer time for unexpected events or questions, ensuring a flexible and adaptive lesson plan.

5. Methodology: This refers to how you will demonstrate, discuss, and explain the topic to your
students. Effective methodology involves using a range of teaching methods to cater to different
learning styles, incorporating technology, providing opportunities for questions and feedback, and
encouraging active learning through group work and problem-solving activities. By using varied
methodologies, teachers can create an engaging, interactive, and student-centred learning
environment that promotes deeper understanding and application of the topic.
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6. Resources Used: Refers to the materials and tools needed to support teaching and learning.

» Tangible materials: Everyday objects that will help students to visualize and understand
complex concepts.

o Printed materials: Exercise books, worksheets, and test worksheets to provide students with
hands-on practice and assessment opportunities.

o Assignments and projects: Longer-term tasks that require students to apply their knowledge
and skills.

« Digital resources: Online tools, software, and multimedia resources, such as educational apps,
videos, and interactive simulations, to enhance engagement and understanding.

By identifying and listing the resources needed, teachers can ensure that they have everything

required to deliver effective instruction and support student learning.

7. Continuity: Continuity refers to reinforcing learning throughout a topic to ensure students retain
and build upon previously acquired knowledge. To achieve continuity, teachers can alternate
between class work and homework, gradually increase task difficulty, use varied teaching methods
and resources, and provide regular feedback and assessment. By planning for continuity, teachers
help students develop a strong foundation of knowledge and skills, making connections between
lessons and topics, and promoting deeper understanding and application of the subject matter.

8. Supplementary Work: To further enhance student learning, teachers can consider additional
activities to complement their instruction.

« Group projects or individual research: Encourage students to work collaboratively or
independently on projects that delve deeper into the topic, promoting critical thinking, problem-
solving, and creativity.

« Presentations or assignments: Provide opportunities for students to demonstrate their
understanding through presentations, reports, or other assignments, helping to develop their
communication and critical thinking skills.

9. Evaluation: Ongoing assessment is essential to monitor student progress, identify areas of

improvement, and inform teaching adjustments. Strategies include:

« Regular quizzes and self/peer correction: Administer quizzes to check students’ understanding
and provide opportunities for self-reflection and peer feedback.

o Formal tests at the end of the topic: Conduct comprehensive tests to assess students’ mastery of
the topic and identify areas where they may need additional support.

« Continuous monitoring of student progress: Regularly review student work, observe their
participation, and engage in one-on-one discussions to inform teaching adjustments and ensure
students are on track to meet learning objectives.

By incorporating supplementary work and ongoing evaluation, teachers can create a comprehensive

and supportive learning environment that fosters student growth and achievement.
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Features of the Guide

This teaching guide serves as a comprehensive resource to support educators in designing and
delivering structured, effective, and engaging lessons. Organized into carefully curated sections, it
aims to equip teachers with the tools and strategies necessary to enhance both their instructional
approach and student learning outcomes.

Concept Builder Notes

The Concept Builder Notes provide an in-depth exploration of key topics, offering a clear and
concise framework of essential ideas and concepts. This section is designed to ensure educators
possess a thorough understanding of the subject matter, forming a strong foundation for effective
teaching.

Scheme of Work

The Scheme of Work outlines a meticulously planned roadmap for each lesson, incorporating
well-defined learning objectives, interactive activities, and meaningful assessments. This structured
approach enables educators to deliver lessons with clarity, coherence, and purpose.

Review Worksheets

The Review Worksheets section presents a variety of thoughtfully designed worksheets to
consolidate student learning and assess progress. These worksheets assist in identifying areas for
improvement and reinforcing critical concepts, fostering a deeper understanding of the material.

This teaching guide is designed to be a reliable and practical tool, empowering educators to achieve
excellence in teaching and learning. By integrating these resources into your practice, you can create
a meaningful and impactful educational experience for your students.

To enhance accessibility, all resources are also available via QR codes provided at the end of each unit.
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Unit: Estimated number of Lessons:

Specific Learning Outcomes

It is the change/improvement that is expected in the Knowledge/attitude/skills of students by the end
of a lesson. The teachers are expected to list the SLO of the lesson in the precise format. There can be
more than one SLO for a lesson, but they should be SMART.

Prior Knowledge Assessment

Here the teacher will list small and clear questions, which will be asked during the lesson to assess
the awareness of the students to teach new concepts and skills. These questions may be asked
randomly or in the form of quiz but should not take too much time. This drill not only demonstrates
the readiness of students to learn as well as creates stimulus for learning.

Teachers are not required to put in black and white, but they must have clear concept of the possible
answers, which are expected from the students, of the listed questions.

Resources

Devise a very short activity or strategy of a few minutes to get the attention of the students and
detach them from the previous lesson. Instead of directly starting with the content of the lesson, this
activity should contain something of interest to children. It could be a small discussion about
scientific exploration, some interesting facts about the current topic or its application in real-life
situations. Even something humorous may be a quality joke (if you can handle the response of
students after that).

Next outline the activities and the steps of teaching in a sequence with clear specifications and their
impact upon learning of the students.

Class Assignment:

Here the teacher will specify the written work, which will be done by students in notebooks during
the lesson in the class.

Home Assignment
Here the teacher will specify the work which will be done by students at home.

Home assignments should be neither the repetition of the same work done in the class nor
something very new in the topic. It should be based on what students have learnt in the class and
either should reinforce the concepts or be the extension of them.

Evaluation

Evaluation should be done within the lesson on any activity which is the part of lesson or teacher
will devise a tool with a clear criterion to assess the learning of students. It should be directly derived
from the learning objectives of the lesson confirming the change/ improvement, which was expected
in the knowledge/attitude/skills of the students.
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Remember that home assignments cannot be used as an evaluation tool.

Teachers should evaluate pupils during and after learning to identify what they have learned and
how well they have learned it. Assessments help teachers understand their pupils’ knowledge and
adjust their approach to help them achieve learning goals.

Assessment is an ongoing process. Pupils can be assessed through formative and summative
assessment. Ways to evaluate teaching and students learning.

Oral assessment: By asking concept check questions.
Written assessment: Through quizzes, games, classwork, homework, test at the completion of the
topic.

Teacher’s assessment: Simplest way to assess pupils’ performance is through conversation that is
engaging them in discussions. To save time just call a pupil and talk about a specific idea, while the
others are working. An other way is observation, while they’re doing activities that are assigned in
the classroom. Pupils’ can also be easily observed by watching them solve one or two questions.

Peer assessment: Pupils provide feedback on their classmates’ work. This helps students understand
their own work and the work of their peers.

Personal assessment: Pupils can evaluate themselves, which will help them think about their own
performance.
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Bilingual Concept Builder Notes

Competency 1

o Use language, notation, and Venn Diagrams to represent different types of sets and their
elements

o Identify and differentiate between:
- subset and superset
- proper and improper subsets
- equal and equivalent sets
- disjoint and overlapping sets

Rationale: Students have prior knowledge of different kinds of set and Venn diagrams. They know
basic language, notation and the use of Venn diagram to represent various sets. In Grade 7, the
students will learn about the relationship between two sets in terms of examples and Venn diagrams.

Stimulus: Begin the lesson by recalling with the students that set is a well-defined collection of
distinct objects and the multiple methods of writing a set. Recall basic set notation such as curly
brackets, element, not an element, and empty set. Once the students revise how to use the set
language and notation, it will be easier to explain the relationship between the two sets using Venn
diagrams.

Move onto describing numbers as set. In the previous grade, students have learnt the difference
between whole numbers, natural numbers, integers, composite and prime numbers etc. Let them
know that these are standard sets used in mathematics. Point out that some of these number sets are
part of other sets. For example, all members of whole numbers are part of integers, and all natural
numbers are part of whole numbers. Such a set where every member is part of another set is called a
subset. Here, a set of whole numbers is a subset of set of integers. And similarly, the set of integers is
a super set of whole numbers. Now, ask the students to pile one book for each subject on the table.
Next, ask the students to take out the Math books and keep them aside. Explain to them that the set
of math books is a proper subset of the entire set of books. However, if a student is to make an entire
new set using the set of subject books, then it is an improper subset. All sets are an improper subset
of themselves. In a nutshell, tell the students that a proper subset is a set that contains some, but not
all, elements of its superset, while an improper subset is a subset that contains all elements of the
original set and is also equal to the superset. The concept of proper and improper subset may be
confusing for some students; therefore, it is recommended to spend some extra time explaining the
difference to them.
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The best way to explain the difference is that equal and equivalent sets are that the former have the
exact same elements even if the order is different. Whereas the equivalents set have the same number
of elements, but the members of the set may be different from one another. It is important to note
that all equal sets are equivalent, but not all equivalent sets are equal as the elements may differ. The
concept of one-on-one correspondence is important for equivalent sets. For each element of one set,
there is one element from the other set. That is, if A = {1, 2, 3} and B = {a, b, ¢}, then:

] «——>a
2<«—>b
3«——c

Similarly, Venn diagrams are the most appropriate way to let the students know about the difference
in overlapping and disjoint sets. Two sets that have at least one common element are overlapping
sets, while two sets that do not have any element in common are disjoint sets. Students often tend to
get confused between disjoint and null set. Emphasize that two disjoint sets have no element in
common while null sets are empty sets and have no elements.

Competency 2:

o Describe and perform the operations on union of sets, intersection of sets, difference of two sets,
complement of a set

o Verity the following:
-ANA=0
-AUA=U
-(AUB)=ANP
-(AnB))=AUPB

Stimulus: In order to introduce operations on sets, students need to first revise and recall what a
universal set is. Once they do, introduce them to union and intersection of sets. Union are the
collective elements of two or more sets. It is a set that contains elements of all sets. It is denoted by U.
For example:

IfA={a,b,c,d,e}and B={e,f, g h},then AUB={a,b,c,d, e, f, g h}.

Point out to the students that even though e is an element of both sets, it is only written once in the
union set. On the contrary, intersection of two or more sets are elements that are common between
the two sets. It is denoted by N. From the above example, A N B = {e}. In some cases, the
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intersection of two sets is an empty set. This means that both the sets are disjoint sets. Some students
tend to get confused between the symbol of union and intersection. Let the students know that the
easiest way to remember the symbols is by relating to U for union and the opposite for intersection.

Move on to introducing students to what a complement of a set is. If a set of elements are present in
universal set, but not set A, the element are complement of A or A’ Basically, complement is the
difference (which are the elements present in one set but not the other) between universal and set A.
Use the following as an example:

U=1{0,1,2,3,4,5,6,7,8,9,10} and A = (0, 2, 4, 6, 8, 10}, then A’ = {1, 3, 5, 7, 9}

Point out to students that complement is opposite, that is everything in universal set but not in A.
When finding the difference between two sets, it should be emphasized that like subtraction, the
direction matters. Use the following as an example to explain to the students:

A ={1,2,3}and B = {2, 3, 4}, then A — B = {1}, whereas B - A = {4}

A - Bis not the same as B — A as A - B is subset of A that is {1} (it contains some but not all elements
of A) whereas B — A is a subset of B that is {4} as it contains some but not elements of B.

The most appropriate method of teaching students how to identities of set is by using as many
examples as possible. The first identity to prove is A N A’ = &

IfU={a,b,c d, e f}and A ={d, e, f}, then A = {a, b, ¢}.

Because A is all the elements that are not present in set A, there are no common elements in set A
and set A, A N B = empty set.

Similarly, A U A’ = U. Keeping the above example in mind, All the elements of A and A’ are the same
as that on universal set. Thatis A = {d, e, f,} and A’ = {a, b, ¢}, then U = {a, b, ¢, d, e, f}, hence proving
the identity.

The last two identities may seem daunting to the students, but they are not very difficult if broken
down. Both the identities are also known as De Morgan’s Law, however it is best not to introduce the
name of the law to students at this level. For both the identities, lets consider one example:

U=1{24,6,10, 12, 14}

A={2,6,10, 12}
B = {6, 10, 12, 14}
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U =12 46, 10, 12, 14}

A =1{2 6 10, 12}

A = {6, 10, 12, 14}
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To prove (A U B)' = A' N B', break the equation down to left hand side and the right-hand side. The
left hand side says that the complement of the union set is the intersection of the individual
complements. From the above example,

AUB=1{2,6,10,12, 14} and so (A UB)' =U - (A UB) = {4}
The left side is {4}. Moving on to the right side:

A'=U-A,s01{24,6, 10,12, 14} - {2, 6, 10, 12} = {4, 14} and
B'=U-B,s0{2 4,6, 10, 12, 14} — {6, 10, 12, 14} = {2, 4}, so
A'NB ={4,14} N {2, 4}
= {4
Since the left and right hand side are equal, the identity, (A U B)' = A"’ " B/, is proved.

The last identity is (A N B)' = A" U B'. Following the strategy in the previous identity, break the
equation down into left and right hand side. From the above example,

ANB=16,10,12},50 (ANB)'=U-ANB=1{24, 14}
The left hand side = {2, 4, 14}. Moving on to the right side:

A'=U-A,s0{2,4,6,10,12, 14} - {2,6, 10, 12} = {4, 14}
B'=U-B,s0{2,4,6,10,12, 14} - {6, 10, 12, 14} = {2, 4}, so
A'UB ={4,14} U {2, 4}

= {2, 4, 14}

Since the left and right hand side are equal, thus the identity, (A N B)' = A' U B', is proved. Students
often tend to reverse the law or get confused with the symbol, therefore, extra carefulness should be
practice when proving the identity. You may use the examples and questions form the book to gain
mastery in this competency.
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............... Scheme of Work
Scheme of Work
Estimated Number of Periods: 14
Specific Learning Outcomes Numl?er o
periods

» Use language, notation, and Venn Diagrams to represent different
sets and their elements. (natural numbers, whole numbers, 3
integers, even numbers, odd numbers, prime numbers)

+ Identify and differentiate between:

- subset and superset

- proper and improper 4
- equal and equivalent

- disjoint and overlapping.

 Describe and perform operations on sets (union, intersection,
difference and complement).

« Verify the following
c ANnA'=g,AUA'"=U,(AUB)=A"nB, (ANnB)=A"UB

Prior Knowledge Assessment
Pupils should be able to:

« familiar with basic number systems.

* use basic set notations, such as curly brackets and membership symbols.

« distinguish between universal set and other sets using set vocabulary.

+ understand that Venn Diagrams visually represent the relationship between
different types of sets and their elements.

Written Assignments

Exercise Class Assignment Home Assignment
Ll l, 3, 4,5,6, 7,10, I, 14, I5 2,8,912,13
1.2 | (a,c,d, e f),2(a,b),3,4(a,b),5 I (b, g, h,i),2(cd),b6
Evaluation

Ways to evaluate teaching and students learning.

* Oral assessment

« Written assessment
« Teacher’s assessment
* Peer assessment

« Personal assessment



Review Worksheet

Choose the correct option for the following statements.

i is the subset of every set.

A. Universal set B. Null set

C. Finite set D. Singleton set
i sets have no elements common

A. Proper B. Finite

C. Disjoint D. Overlapping

iii. Elements that are in the universal set but not in the set A, are members of the set
called of A.

A. subset B. proper subset

C. complement D. disjoint

iv. The set of elements which are in A, or in B, or in both A and B is called

A. union B. intersection
C. complement D. subset
v. Itis giventhat A={3,5, 7Y and B={l, 2, 3, 4, 5} then A N B is equal to
A.{3,7} B. {2, 5}
C.{57} D. {3, 5}

. Itisgiventhat U={3,4,5,6,7,8,9,10}, A={3, 4, 6, 12}, and B = {4, 6, 8, 10}, find

a. A b.ANB

cC.AUB d.B'




3.

4.

List all the subsets of {q, b, c}.

ifU=(3,4,5,6,7,8,9}, A=1{4,5,6},B={3,5,7}, C={4, 9}
a. List the elements of

i.B

ii.LANB

iii.AUB

iv. A'

v. the complement of B



Vi.A'N B

vii. (A N B')

viii. BN C.

ix.AUC.

. Itisgiventht A={I0, 20, 30,40}, B={ll, 13,17,19}, C={l0, I, 12,13} D ={ll, 13}

a. D is a subset of two of the sets. Which are the two sets?

b.FindANB



6. List all proper subsets of the following sets.

a.X={g, h) b.Y=1{5,7,9)

c. Z={Ali, Amna}

7. If U ={cat, dog, lion, monkey, duck}, A = {cat, dog, lion} and
B = {cat, monkey, dog, duck}

a. Find A U B and represent the intersection through Venn diagram.

b. Find A N B and represent the intersection through Venn diagram.



c. Find (A UB)'and A' N B'. Verify (A U B)'=A"'NB".

8. Identify disjoint and overlapping sets, from the following and represal using
Venn diagram.

a.A={3,6,9,12} and B={6, 8, 9}

b.C={q,b,x,y}and D={m, n, o, p}



c. E ={monkey, goat, lion} and F = {tiger, goat}

d.G={q,r,s,ttandH={u,v,w, x,y, 7}

e.A={S, U, N} B={S,T, A R}



f. C = {factors of 24} D = {factors of 33}

9. IfUu ={,2,3,4,5,6,7,8, 9} A={l,2Yand B={l, 2, 3, 4},
draw a Venn diagram to represent the above sets and to illustrate their relationship.



10.Find A-BandB - A if

a.A={q, e,i,0,u} b.A=(l,3,5,7,..
B={a,b,cd,e,f} B={2,4,6,.}
c. A= Set of integers d.A={x,y, z}

B = Set of whole numbers

B={}






Rational Numbers

Bilingual Concept Builder Notes

Competency 1

« to identify a rational number as a number that can be expressed in the form of % where p and q
are integers and q # 0

o to identify and represent rational numbers on a number line

o to compare (using symbols <, >, =) and arrange rational numbers in ascending and descending
order

 to round off the rational numbers to a required degree of accuracy
« to round off to give an estimate to a calculation; to check the reasonableness of the solution
 to use number line for comparing and ordering

Rationale: Rational numbers are useful in almost every aspect of life. Whether it is measuring
ingredients while cooking, comparing prices, paying taxes, measuring temperature or elevation,
calculating interest rates or even keeping track of time and setting our timetable. Students are
familiar with what whole numbers and integers are from the previous class. Here, they will learn to
broaden their number system beyond what they have already studied. Learning about rational
numbers helps the students to understand fractions, decimals (both positive and negative) which
prepare them for complex algebraic problems.

Begin with recalling what whole numbers and integers are and then move onto rational numbers.

Stimulus: Start the lesson by recalling with class that whole numbers are set of non-negative
numbers, beginning from 0, are infinite. The place value of a digit in a whole number depends on its
position in the number. For example, the place value of 3 in 14350 is 300 as 3 is at the hundred. The
place value increases by the power of 10 (x'°) as you move from right to left. So, the place value of
numbers increases as the number of digits increases. Move onto representing the whole number on a
number line. Do so by draining a number line that has a whole number at an equidistance from one
another. Similarly, decimal numbers are different than whole numbers as they are an alternative way
of writing a fraction. They contain a whole number part and fractional part, both of which are
separated by a decimal point. The place value of decimal numbers depends on its positive relative to
the decimal point. The whole number digits are treated as whole numbers while the place value of
the fractional part of the decimal decreases from left to right by the power of 10. For example,
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Ten thousand |Th0usand |Hundred |Ten |Unit | |Tenths |Hundredth |th0usandth
a. 243.67
| 2 4 |3 [.]6 |7 |
b. 1564.708
1 5 6 J4 [.]7  Jo 8
C. 98721.065
9 8 |7 2 v [ Jo |6 5

Students sometimes tend to believe that the value of digit in two numbers is the same regardless of
its position. For example, the value of 2 in 204 and 21. Point out that the value of 2 in 204 is 200
while the value of 2 in 21 is 20. Emphasize on the use of place value chart. Similarly, the value of 3 in
314 and 529.3 is 300 and 0.3 (or 1%) respectively. Move onto recalling integers with the students next.
Ask them to recall and define what integers are. Let them know that integers are negative and
positive numbers that do not include decimals and fractions. Recall with the students the absolute
value of any integer is its distance from zero on the number line regardless of its direction.

Once all the revision is done and the students’ area able to differentiate between whole numbers and
integers, move forward to introducing them to rational numbers is any number that can be written

in the form of g where q is never 0. Write the following numbers of the board: 3 ,0.75, 5, and 156

Ask the students which number they think is/are rational number(s). They are most likely to say i
and or 0.74. However, clarify to them that whole numbers are also rational numbers because they

can be expressed as fractions as 3 2 and 129 15 6. Furthermore, ask the students if they think 0 is a rational

1
number. Explain to them that O is a ratlonal number as it can be expressed as fraction, that is (1) 0,
0

5
When representing rational numbers on the number line, the denominator is considered. For

=0, and so on. Summarise that decimals, fractions and integers are all rational numbers.

example, if % is to be represented on a number line, a segment between each pair of consecutive
number is divided into three equal parts and so on. Give different rational numbers to students to
represent on the number line.

Competency 2:

o to round off the rational numbers to a required degree of accuracy
« to round off to give an estimate to a calculation; to check the reasonableness of the solution

Stimulus: Rounding off can be done using either the number line or otherwise. Students may use
the strategy according to their ease. When rounding off a number using a number line, check which
rounding place value it is closer to. For example, if a number isrounded off to the nearest 10, we
check the tens it is closer to or if a number is rounded off to the nearest 100, we check the hundreds
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it is closer to. Similarly, if a number is asked to be rounded off tenths, hundredths or thousandth, we
check the tenth, hundredth or thousandth it is the closest too.

The other strategy of rounding off a number is to consider the digit immediately to the right of the
rounding place. For example, if a number is to be rounded off to the nearest hundred, tens is
considered, and if the rounding place is thousands, hundreds in considered. If the digit on the right
of the rounding place is 5 or more than 5, the number digit is rounded up (that is increased) and if
the digit is less than 5, the number is rounded down. The strategy works the same for decimals,
positive and negative integers, and rational numbers, except for fractions, they are first converted
into decimals. The rounding place of decimals are tenths, hundredths, and thousandths. Move onto
explaining to the students that a solution is estimated by first rounding off the numbers and then
performing the operation on them.

Competency 3:

 Identify and convert between the various types of fractions

o To compare (using symbols <, >, =) and arrange rational numbers in ascending and descending
order

o Perform operations of rational numbers
o Verify commutative, associative, and distributive properties of rational numbers

Stimulus: Explain to the students that rational numbers are treated like fractions. All operations are
performed on rational numbers like they are performed on fractions. Similarly, when comparing and
ordering rational numbers, in case of like fractions where the denominator is same, the numerator is
compared and ordered from smallest to biggest or vice versa. However, in case of unlike fractions,
they first need to be converted into equivalent fractions to make the denominator the same and then
compare and ordered. Students often tend to believe that greater denominator means greater
fraction and smaller denominator means smaller fraction. Point out to the students that a greater
denominator usually means a smaller fraction until and unless it is converted into equivalent
fractions and then the numerator is compared. Once the students are clear on how to compare and
order rational numbers, move on to performing operations.

Explain to the students that rational numbers are added, subtracted, multiplied and divided in the
same way as fractions. When adding or subtracting fractions with the same denominators, only the
numerators are added or subtracted respectively. Extra emphasis should be given for the signs in
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case of negative rational numbers. Point out to the students that adding two positive rational
numbers will always result in a positive answer and adding two negative rational numbers will
always result in a negative answer. Similarly, subtracting negative rational numbers, the final answer
has the sign of the number with greater numerical value. Show the examples from the book to
solidify the student’s concept. Ample practice should be done so students can master this concept.
When multiplying two positive rational numbers, the product is a positive rational number, whereas,
when multiplying a positive rational number with a negative rational number, the answer is a
negative rational number. When dividing rational numbers, we basically multiply one rational

number to the reciprocal of the other rational number. For example, if the question says % + %, we

will reciprocate the second number to g for it to become % X g = %

As in multiplication, the division of two positive and two negative rational numbers always results in
a positive quotient. Whereas the division of unlike rational numbers (one positive and one negative)
always results in a negative quotient.

Properties on rational numbers apply the same way as properties or law apply on integers.
Commutative law suggests that the sum or product does not change if the order of numbers is
changed. Rational numbers, when added or multiplied follow this law. Use different examples within
the classroom to prove this property. The following examples may be used:

7 .1
t3

4

5

For each of the above given examples ask the students to prove the commutative property of rational
numbers. However, when the order of rational numbers is changed when subtracting, the answer

[SV]] W) >—‘|
NS}

+

changes. Therefore, subtraction of rational numbers does not follow the commutative law. Addition
and multiplication of rational numbers also follow the associative law. The grouping of numbers
does not change the sum or product of three numbers. In the following example, the grouping of
numbers does not change the sum. Ask the students to prove that the following rational numbers
follow the associative law over addition and multiplication to strengthen their concept.

Rational numbers also follow the distributive law of multiplication over addition and distributive law
of multiplication over subtraction. Using the examples from the textbook, explain to the students
that to prove if certain statements follow a particular law, we must solve them.
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Rational Numbers

Scheme of Work

Estimated Number of Periods: 10

Number of

Specific Learning Outcomes periods

« With increasing degree of challenge, use the concept of place
value for whole numbers, integers, rational numbers and decimal
numbers

* Round off whole numbers, integers, rational numbers, and
decimal numbers to a required degree of accuracy, significance or
decimal places (up to 3 decimal places)

+ Use knowledge of rounding off to give an estimate to a
calculation; to check the reasonableness of the solution

+ Recall - Recognise, identify and represent integers (positive,
negative and neutral integers) and their absolute or numerical
value

« Identify and represent (on a number line) rational numbers

» Represent whole numbers, integers, and decimal numbers on a
number line

« Identify and convert between various types of fractions

» Compare (using symbols <, >, =, < and 2) and arrange (in
ascending or descending order) whole numbers, integers, rational
numbers and decimal numbers

» Recognise the order of operations and use it to solve
mathematical expressions involving whole numbers, decimals,
fractions, and integers.

« Verify associative and commutative properties of rational
numbers 5

« Verify associative, commutative, and distributive properties of
rational numbers

» Solve real-world word problems involving operations on rational
numbers




Scheme of Work

Prior Knowledge Assessment

Pupils should be able to:

- differentiate between different classifications of numbers such as whole number,
integers, fractional numbers, etc.

+ understand place value chart and how each digit in a number has a value.

OXFORD
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+ apply rounding off rules to different numbers and use rounding off to estimate
an answer.

 convert fractions into different types.

 use number line to compare and order numbers.

« differentiate between factors and multiple and use prime factorization and long
division methods to find the HCF and LCM of different numbers

 apply proper operations and have basic computing skills.

Written Assignments

Exercise Class Assignment Home Assignment
2.1 I(b, d), 2(q, ¢, d), 3, 4(c), 8(b, | I(q,c,e), 2(b,e), 4(a, b), 6,7, 8 (qa, c), Q
d, e), 9 (c, d), 10 (c, d) (a, b) and 10 (a, b)
2.2 I(c, d, h,j, k1), 2,3,6,7,8, | (o, b, e, f,q,i), 45,9 (a, b)
a(c, d, e, f)
Evaluation

Ways to evaluate teaching and students learning.

* Oral assessment

« Written assessment

» Teacher’s assessment

* Peer assessment



Review Worksheet

Choose the correct option.

i. The numbers that can be represented as a ratio of two integers, where the
denominator is not equal to zero are called

iii. Multiplication inverse of - 374s
37 80
80
80
C.-=
37
iv. Absolute value of - =

q.

A. neutral
C. even numbers
ii.8 -[-6 - (-10)] =

A. 4
C.12

AL 22

52

c.22

A Lx2
95

9.5
C.-x=
7 2
. Find the sum or difference.

I
-3

25

_+_

6

B. prime numbers

D. rational numbers

B.-8

7 14




3. Find the product or quotient for the following.

1 220 _3 .
a. 5(20)(5) b. 5.I2




4. Find the additive and multiplicative inverse of the following rational number.

a.—lz b-L
4
3 13
c.-= d.-13
4 29
5. Simplify the following:
2|63 |+ L) b 51—<—2i>+<7l>
osz.f o2l 2 (a5}
2 4|32 )41 AJ,(_ L>+<_ L)
c22.(a2): ] w25t




2 (s I S5 5 .28 .2
e.Q3+<52>+<36> f. 7><< S +|3>

6. Use distributive law to solve the following.

o o))

a. x4
2 3




7. Sami bought 4% liters of juice to serve at his birthday party. If a glass is _|_of a liter,
16

how many glasses can be served?

8. Maria has 8 cups of chips to divide into _2_cup portions. How many portions will there
be? 3






Squares and Square Roots

Bilingual Concept Builder Notes

Competency 1
e Recall HCF and LCM

o Recognise and calculate squares of numbers
o Find the square roots of perfect squares of natural numbers, fractions, and decimals.

Rationale: The outcome of this competency depends on the student’s ability to use prior knowledge
of squares and prime factorization. The application of square numbers is not limited to mathematical
computing but also scientific. Squaring numbers is done when calculating area, for Pythagoras
theorem and even scientific formulas, whereas square roots are applied when we need to arrange
objects in same numbers of rows or columns.

Begin the lesson by recalling prime factorization to find the LCM and HCF of numbers and then
move onto explaining what square numbers are and how a square root is calculated.

Stimulus: Students have prior knowledge of factors, multiples, least common multiples and highest
common factors. Recall with the students how prime factorization and long division is done to find
the HCF and LCM. Revise that each number is made up prime numbers. Breaking down a number
into its prime factors is called prime factorization. Therefore, it can be said that every number is a
product of its prime factors. Write a 2-digit number, such as 64 on the board. Ask the students to
find the factors of 64 that are only prime number. They may do so by either drawing the factor tree
or division ladder. Prime factorization always starts with the smallest prime number, that is 2. The
prime factorization of 64is2 X2 x 2 x 2 x 2 X 2.

Move on revising HCF with the students. The HCF or highest common factor is the product of the
common factors of two or more numbers. Let the students know that they are two methods of
finding the HCE, that is the listing method and the division method. The listing method uses prime
factorization. It is likely that student may get make mistakes when doing HCF - one of which is that
they may start dividing the number with a composite number such as 4 rather than a prime number
that is 2. Therefore, ample practice needs to be done to strength the students’ skills.

Once the students have mastered HCF, move onto LCM. Explain to the students that LCM is the
least common multiple, that is it is the smallest multiple of both the numbers. LCM can be obtained
using either prime factorization or division method. Let’s take 8 and 12 for example. Using prime
factorization, break each number into its prime factors, thatis 8 =2 x 2 x 2 and 12 = 2 x 2 x 3. Now,
to find the LCM, multiple common and uncommon factors, that is 2 x 2 x 2 x 3 = 24. Therefore, 24
is the smallest common multiple of 8 and 12.
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Division method of LCM is a little different from the division method to find HCF. Numbers are
written on the division ladder and are divided by a common prime factor. The numbers are divided
by prime numbers until all the numbers in the rows are 1. Write all the prime factors and then
multiply all the common and uncommon factors. Tell the students that HCF and LCM are related in
such a way that the product of two numbers will be equal to the product of their HCF and LCM.

Once the concept of LCM and HCF is clear amongst the students move onto explaining to them what
square numbers are. This competency will require them to revisit the competency of index notations (a
method of writing the number of times a number has been multiplied) as square numbers are
essentially written as index notation. Explain to the students that square numbers are when a number
multiplies by itself. For example, if 6 is multiplied by 6, the product is 36. It can therefore be said that
the square of 6 is 36 or 6” = 36. A perfect square is defined as the product of two integers of equal value.
For example, 49 is a perfect square because it is a square of +7 or -7, that is

7 X 7 =49, and
(-7)x (=7) =49

The numbers 1, 4,9, 16, ..., 100 are all perfect squares. Emphasize to the students that for the first
100 numbers there are only 10 perfect squares, because the square root of these numbers are
integers, whereas the square root of other numbers are not integers. When writing a square number
as index notation, students often tend to make mistakes and multiply the number by 2 instead of
itself, that is 6 = 12 instead or 36. To help the students recognise perfect squares, create a reference
chart of perfect squares up to 20? and practice them through games or flashcards. Point out to the
students that decimals and fractions can also be squared even though they may not result in a perfect
square. For example, (0.3)> = 0.09 which is not a perfect square and (%) L= % also not a perfect
square. Also emphasize to the students that squaring a number does not always result in a bigger

number. The square of 0.3 or (%) results in a smaller number that is 0.09 or (%).

Once the students gain mastery in squaring numbers, move onto explaining them that square root of
a number is finding the number that is multiplied by itself to result in a square number. For example,
if (2)* = 4, the square root of 4 is 2. The symbol of square root is v Every positive integer has two
square roots: one positive and one negative. So, the square root of 4 is +2 and = 2. Mention to the
students that square root is the inverse of squaring a number and not halving.
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Explain to the students that prime factorization is used to find the square root of a number. Once all
prime factors are determined using division ladder, we take one number from each pair of prime
factors. The product of the chosen factors is a square root of the number. For example, the prime
factors of 324 are 2 x 2 x 3 x 3 x 3 x 3. So, the square root of 324 is 2 x 3 x 3 = 18. Point out to the
students that the prime factors of numbers that are perfect squares occur in pair and so the square
root of each number has one number from each pair. Similarly, when finding the square root of
decimals, they are first converted as fractions. And then the square root of the denominator and
numerator is determined. The final simplified answer is the square root of the squared decimal.
Fractions follow the same step. Using the examples and exercise questions from the textbook to help
the students strengthen their concept.
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............... Scheme of Work
Scheme of Work
Estimated Number of Periods: 5
Specific Learning Outcomes Numl?er o
periods
* Recall H.C.F and L.CM
* Recognise and calculate squares of numbers up to 3-digits 2

* Solve real-world word problems involving squares

* Find the square roots of perfect squares of (up to 3-digits) natural
numbers, fractions, and decimals 3

+ Solve real-world word problems involving square roots

Prior Knowledge Assessment

Pupils should be able to:
« multiply two numbers fluently.
+ identify and write index notation.
 recognise that notation «? as ‘squared’.
» find out the prime factors of a number.

Written Assignments

Exercise Class Assignment Home Assignment
3. | (f-i), 2 (d-f), 3 (b, d, f), 4, 5 | (a-e), 2(a-c), 3(a, c, e), 6
3.2 I (c,d,e),2(b,df),36,7 4,5
3.3 | (b,d,f),2(a,c,e),34 I(a,c,e9,h,i,j),2(b,d),5
Evaluation

Ways to evaluate teaching and students learning.
* Oral assessment
» Written assessment
« Teacher’s assessment
* Peer assessment
 Personal assessment



Review Worksheet

Encircle the correct answer for the following questions.

i. The number is neither prime nor composite.
A.0 B. |
C.2 D. 10
ii. The square of an odd positive integer is
A. odd B. even
C. odd or even D. negative number

iii. The square of an even positive integer is

A. odd B. even
C. odd or even D. negative number
. 196 .
== L
iv 555 15 €qua to
A 12 R
13 15
c.B D.15
14 |4
V. (%)2 is equal to
A. 64 B. 8l
8l 64
c.2 p.100
3 16

2. Find the two twin prime numbers whose sum is 144 and they lie between 70 and 80.



3. Express each of the following as sum of three prime numbers:

a. 38 b. 31

4, Evalute. 2809
4096



5. Calculate. [52L
64

6. Find the square root of the following using prime factorisation.

a. 12100 b. 4356




7. Find square root of

a. 1.e9 b. 0.0144

C.12.25 d.0.1936

8. 8100 students are asked to stand in different rows. Every row has as many students
as there are rows. Find the number of rows.



9. Find the perimeter of a square whose area is 3025 m2.

10.  Find the positive number, which when multiplied by itself gives 110.25.



Rate, Ratio, and Proportion

Bilingual Concept Builder Notes

Competency 1

o to calculate rate and average rate of quantities.
 to calculate increase and decrease in a ratio based on change in quantities

Rationale: The outcome of this competency depends on the student’s prior knowledge about
division, multiplication, place values and fractions. Mastery in these skills help students in
simplifying and interpreting ratios, while also solving real-world problems associated with rate.
Understanding and gaining mastery in rates, ratio, and proportion is essential for mathematical
fluency. Learning the concepts of rate helps students grasp real-world contexts such as speed, cost,
time, and efficiency, whereas rate helps students compare quantities for recipes, sports, statistics, and
data. Moreover, ratio and proportion help compare quantities required for the fields of science,
engineering, economics, etc.

Stimulus: Start the lesson by recalling the concept of rate is a special ratio in which the two terms or
values are in different units. The word “per” denoted by a °/’ (a forward slash) gives a clue that we are
dealing with a rate. For example, if a 12-ounce can of corn costs Rs 85 the rate is Rs 85 for 12 ounces

or Rs % oz. Subsequently, explain to the students that a unit rate is a ratio that compares two related
quantities in different units, and the second unit is 1 (meaning per). For example, if we say Asif types
60 words in a minute, then his rate of typing is 60 words per minute or 60 words/minute. Unit rate is
basically calculated by simplifying the numerator and denominator until the denominator becomes 1.

That is if a dozen eggs are sold for Rs 96, one egg will sell for % = Rs 8. So, the rate of eff is Rs 8/egg.

Once students develop the understanding of what rate is and how to calculate it, move onto
introducing them to ‘average rate. Let them know that the average rate is defined as the rate at which
one quantity is changing with respect to something else changing. In other words, an average rate
calculates the amount of change in one item divided by the corresponding amount of change in
another. Using the examples and questions from the book, build in on this concept in order to help
students achieve mastery.

Next, move onto recalling with students the concept of ratio to the students by drawing 7 apples, and
14 bananas on board. Ask the students how they can compare the number of apples to the number of
bananas. How many less are the apples as compared to the bananas. Lead them to the definition of
ratio which is a method of comparing two or more quantities. It tells us how much more or less one
quantity is from the other. Tell them that the ratio of the number of apples to the number of bananas
is 7 is to 14, which is also written as 7 : 14. Students often tend to make the mistake of writing ratio

in the correct order, for example writing ratio of bananas to apples instead of apples to bananas.
Therefore, it is very essential to lay emphasis on writing the ratio in the correct order.
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Let the students know that ratios can also be expressed as fraction. So, 7 : 14 can be expressed as 1—74
Just like how fractions are simplified to their lowest term, so can the ratio. However, make it clear to
the students that fractions and ratios are different. While all ratios can be expressed as fractions, not
all fractions can be expressed as ratios. Move to explaining the students how ratios are simplified

- by dividing both the numbers to their common factor. So 7 : 14 is simplified to 1 : 2. This means
that for every apple, there are 2 bananas. Point out to the students that since the ratio is comparison,
it does not have any unit.

After the students can calculate and simplify ratio, move onto explaining them how to calculate an
increase or decrease in ratios. There are two conditions when calculating the increase or decrease in
ratios. In case of increasing quantity in a ratio a : b, where the value of b is greater than the value of a

(b > a), we multiply the quantity by the fraction g. For example, to increase 16 in the ratio 4 : 5, the
value will be multiplied by %

16><%

_380
4

- 20.

The value 20 is greater than 16. We therefore follow a simple formula for multiplying the value with
a greater number in ratio as the numerator and a smaller number in ratio as the denominator. This is
done to find a new value that is proportionally greater than the original value, based on the given
ratio. Similarly, when decreasing a quantity in ratio a : b, where the value of b is greater than the
value of a (b > a), we multiply the quantity by the fraction %. For example, to decrease 84 in the ratio

5: 12, the value will be multiplied by 1—52

5
84XE

_ 420
12

=35

The value 35 is smaller than 84. We therefore follow a simple formula for multiplying the value with
a smaller number in ratio as the numerator and a greater number in ratio as the denominator. This is
done to find a new value that is proportionally smaller than the original value, based on the given
ratio. Make sure the students understand both conditions thoroughly to calculate the correct value.
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Competency 2:

« Explain and calculate direct and inverse proportion

Stimulus: Ask the students if they have ever heard of the following phrases:
‘More demands mean more supply’

‘If more people work, it will take less days’

‘The faster we drive, the lesser time we take to cover a given distance’

‘The efficiency of a machine decreases with time’

They will likely say yes. Ask them if they feel there is a relationship between the two quantities in
each statement. Once they reply, brainstorm with them and inform them that proportion is when
two ratios become equal. A ratio can be expressed as a fraction; therefore, a proportion says that two
fractions are equal. If there is an increase or decrease in the ratio, the other ratio will change too.
Introduce the students to the terms of the proportion. In the proportion:

3:4=21:28
3.21
428

3,4, 21, and 28 are proportionals terms of proportion. The end terms, 3 and 28 are extremes whereas
the middle terms, 4 and 21 are means. To find a missing term in proportion, we equate the product
of extremes to the product of means.

Move onto introducing two types of proportions to the students. Using the above phrases, ask the
students how one quantity affects the other quantity. In the first two phrases, if one quantity
(demand) increases, so does the other quantity (supply). This is direct proportion, where if one
quantity increases, so does the other quantity, or if one quantity decreases, so does the other
quantity. The rest of the phrases have an inverse or indirect proportion, that is if one quality
increases, the other decreases or if one quantity decreases, the other increases. Using the examples of
distance and time and speed and time, explain to the students in detail how direct or inverse
proportions work.
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............... Scheme of Work
Scheme of Work
Estimated Number of Periods: Il
Specific Learning Outcomes Numl?er 2
periods
+ Calculate rate and average rate of quantities. 3
* Calculate increase and decrease in a ratio based on change in 4
quantities
* Explain and calculate direct and inverse proportion and solve 4
real-world word problems related to direct and inverse proportion.

Prior Knowledge Assessment
Pupils should be able to:
« multiply and divide two numbers fluently.
« simplify fractions.
« recall that rate is a comparison of two quantities.
» work with and simplify ratios.

Resources
Written Assignments
Exercise Class Assignment Home Assignment

4. I(c, d), 2(e-j), 4, 5,7,9, 10 I(a, b), 2(a-d), 3, 6, 8
4.2 l, 3,4,5,8 2,6,7
4.3 | (e-h), 2 (b, ¢), 6,7, 8, 9, 13, |4 3,4,5,10, 11, 12
4.4 l, 4,5,7,8 2,3,6
4.5 2,4,5,6 , 3,7

Evaluation

Ways to evaluate teaching and students learning.
* Oral assessment
» Written assessment
» Teacher’s assessment
* Peer assessment
 Personal assessment
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Review Worksheet

I. Choose the correct option.

i. The price of a ring is Rs 250 and necklace is Rs 500. The ratio of the price of ring to
that of necklace is

A.500: 250 B.50:25

Cl:2 D.2:1
ii. Tahir buys 12 cans of juice for Rs. 600. At this rate, she pay for 48
cans of juice?
A.Rs. 2000 B. Rs. 2200
C.Rs. 2400 D. Rs. 3000
lii. If 8 workers can paint a building in 24 days, then 18 workers will take
days.
A. 54 B. 45 km/h
C. 60 km/h D. 90 km/h
iv. The ratio of male and female patients seen by a doctor in a day is about 2 to 5. If a
doctor saw 40 patients in one day, there were female patients.
A.5 B. 12
C.29 D. 40
V. At a zoo, there is | adult for every 12 children. If there are 156 children visiting the
Z00, can be used to find x, the number of adults.
A= ﬁ B. % =E
C. é T D.% = %

2. Increase 550 g in the ratio 5: 8



3. Decrease 1228 linratio 3 : 4

4, When Rs. 143 is divided in the ratio 2 : 4 : 5. What is the difference between the
largest share and the smallest share?

5. If a car travels 36 km on 1.5 liter of petrol, how far can the car travel on 2.4 liters of
petrol?



6. 8 workers are hired to build a house in I5 days. How many days are required if
2 additional workers are hired?

7. A school's computer club has 350 boys and 175 girls. If the number of girls is
decreased in the ratio 4:5 while the number of boys is increased in the ratio 6:5, what
is the new ratio of boys to girls?



8. A coach leave a station at 22:55 and arrive at its destination at 04:05 the next day.
Find
a. the time taken for the journey,

b. the time if the coach reached 35 minutes before schedule.



9. Sarmad traveled 400 km from A to B. He left A at 10:45 and arrived at B at 16:05.
a. How long did the journey take? Give your answer in hours and minutes.

b. Find the average speed, in kilometers per hour, for Sarmad's journey.



Financial Arithmetic

Bilingual Concept Builder Notes

Competency 1

o Identify and differentiate between selling price, cost price, loss, discount, profit percentage, and
loss percentage

Rationale: The outcome of this competency is mainly to develop financial literacy that is a part of
our everyday lives. We deal with money in every aspect of our lives, whether we are buying, selling,
or managing our money. This competency also helps students to develop problem solving skills in
real-world scenarios such as banking, accounting, taxes, budgeting, spendings and investments.
Students will use their knowledge of number operations and percentages and apply it on money
problems to attain mastery in financial arithmetic.

Stimulus: Begin the lesson by asking the students to imagine that they own a shop where they sell
pencils and buy the pencil from the manufacturer for Rs 2. Now, ask them the following questions:

o Would you sell the pencils for the same price as you bought from the manufacturer?
« How would the prices you decide to sell the pencils for affect your business?
+  Would you offer a discount?

Students in everyday life hear the terms ‘price] ‘discount; ‘off” etc. Ask them to explain what it means.
Once you have completed the starter activity and asked the follow-up questions, move forward with
explaining to students the difference between cost price, selling price, profit and loss. Using the
scenario above, tell them that the price they would buy the pencils from the manufacturer is the cost
price, i.e. Rs 2. The price at which they would sell the pencils to the customers is the selling price (for
example Rs 5 or even Rs 2). If the cost price is greater than the selling price, it would result in a loss.
Whereas, if the selling price is greater than the cost price, it would result in a profit. Repeat the
definition with the students multiple times to avoid any confusion. Let them know that the
percentage of profit or loss is calculated in terms of cost price as it is the initial investment made by
the seller. Write the following formulas on board:

For example, if you buy the pencils for Rs 2 and decide to sell it for Rs 5, the selling price is higher
than the cost price, which will result in profit. That is:

Profit =SP - CP
=5-2
=Rs3

To calculate profit percentage,

profit % =3 x 100
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= 150%

Similarly, if you decide to sell the pencils for Rs 1, the cost will be higher than the selling price and
would hence result in a loss.

Loss =CP-SP

=2=1

=Rs 1
To calculate loss percentage,
loss % = % x 100

=50 %

Let the students know that these formulas can be manipulated to find any missing values. Students
often tend to believe that the selling price is always higher than the cost price, however this is not
true as discounts and loss, at times, makes the selling price lower than the cost price. Once the
students can successfully calculate the cost price, selling price, profit, loss, their gains, and even
percentage, move onto explaining to them how discount is calculated.

The calculation of discounts requires students to revisit how percentages are calculated as discounts
are mainly a percentage of the marked price. Introduce them to the term ‘marked price’ It is the
price that we usually see on the price tag. The marked price may or may not be different from the
selling price. If a discount is applied, the marked price will be higher than the selling price. A
discount, therefore, is described as a reduction in the marked price. Point out to the students that
discounts are only calculated on marked price and not on selling or cost price. Similarly, discount
percentages are calculated as:

Discount% = (M) x 100%
marked price

Just like formulas for profit and loss, the formula for discount can also be manipulated according to
its use. Use the examples and exercises from the textbook to help the students attain mastery in the
competency. Independent worksheets can also be given to students to practice how to manipulate
formulas according to the questions asked.
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Competency 2:

« Explain commission, income tax, property tax, general sales tax, value added tax, zakat, and ushr

Stimulus: Prior to the day of teaching, ask the students to bring any computerized bill. When the
students do, ask them to identify if tax was added to the selling price. Let the students know that the
government imposes certain percentage of taxes on goods and services. This helps regulate a
country’s budget and helps the government facilitate public. There are taxes imposed on land,
property, income, sale goods and services, etc. The percentage of taxes is decided annually. This
competency requires students to use their knowledge and skill of percentage.

Explain to the students the different types of taxes and help them calculate the amount. Define each
type of tax:

o Income tax is a tax on the basic annual income of an individual. For the tax to apply, the income
should exceed the threshold and thus have a taxable income.

o Property tax is a tax on any property - be it a land, house, or a shop.
o General Sales Tax (GST) is a tax paid by the buyer to the seller on the selling price.

o Value-added Tax (VAT) is a tax applied on all commercial activities. This would include
packaging or distribution of goods or provision of services.

Tell them that to find the tax percentage of a given quantity, convert the tax percentage into
fractional form and then multiply by the quantity. Let the students know that when finding the
percentage of a quantity (such as taxable income, property tax amount etc), the easy way to calculate
is to replace ‘of” from the question into a multiplication sign. For example, if the question asks to
tind 8% income tax on Rs 1500000/ year, we will calculate it as:

8
100 % 1,500,000

= Rs 120,000

So, 8% income tax on Rs 1,500,000/ year is Rs 120,000. Other taxes are calculated in a similar way.
Each tax is a certain percentage. Emphasize the students to read the question carefully and identify
the percentage amount.

Once the students understand and can calculate the different kinds of taxes, move onto explaining to
them what commission is. Explain to them that commission is an agent’s fee when they sell a certain
product or service. It may be a flat fee or a percentage of the total cost. The percentage varies with
each agent. For example, An agent makes a 5% commission on a sale of one mobile phone that costs
Rs 50,000. Can you calculate how much money he makes on the sale of 5 mobile phones?

For one mobile phone, he makes a 5% commission, i.e.

5
m X 50,000

= Rs 2,500
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So, on the sale of 5 mobile phones, he would make:
Rs 2,500 x 5
= Rs 12,500

Have the students solve questions from the textbook regarding taxes and commissions and then
move onto what Zakat and Ushr are. Tell the students that Muslims all around the world are required
to pay a ‘wealth tax’ of 2.5% or 2 196 on their yearly savings which can be in the form of money, gold,
or any other asset, only if the worth of those saving surpasses a certain threshold. The threshold is
wealth equivalent to the value of 7.5 tola of gold or 52.5 tola of silver. Any Muslim who possesses a
wealth more than the threshold is obligated to pay this tax called Zakat. It is paid to the poor and the
needy. Similarly, any Muslim who has agricultural asset is required to pay a tax of 10% on hi total
yield, if the land receives water from natural sources such as rives or streams, underground springs
etc. This tax reduces to 5% if the land receives water from artificial sources, such as tubewells. This
tax is calculated the same way as other taxes are calculated. Using the examples and questions from
the textbook, strengthen their concepts and attain mastery.
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Scheme of Work
Estimated Number of Periods: 10
Specific Learning Outcomes Numl?er 2
periods
+ Identify and differentiate between selling price, cost price, loss,
discount, profit percentage, and loss percentage 4

« Solve real-world word problems involving profit, loss, and discount

» Explain income tax, property tax, general sales tax, value-added
tax, zakat, and ushr 3

* Solve real-world word problems involving commission and tax

 Explain zakat and ushr

* Solve real-world word problems involving zakat and ushr

Prior Knowledge Assessment
Pupils should be able to:
* add, subtract, multiply and divide successfully.
+ calculate percentages.
« convert fractions into decimals and vice versa.
* read and interpret word problems and solve them accordingly.

Written Assignments

Exercise Class Assignment Home Assignment
5.1 2,4,6,7,9 I, 3,5 8
5.2 2,3,4 l, 5
5.3 2,4,5,7,8 , 3,6
5.4 l, 3, & 2,5
Evaluation

Ways to evaluate teaching and students learning.
* Oral assessment
» Written assessment
» Teacher’s assessment
* Peer assessment
* Personal assessment



Review Worksheet

Choose the correct option in the following.

i. If the difference between selling price and cost price of an item is greater than the
cost price, it is called

A. cost price B. selling price
C. loss D. profit
ii. Ushr is paid at the time of .
A. Eid-ul-Fitr B. Harvest
C. Cultivation D. First Ramadan
iii. Property tax is based on the oblained from the property.
A. financial year B. lunar year
C. solar year D. tax year

iv. Value added tax is imposed on

A. Goods B. Services
C. Salary D.Botha &b
V. Gross income is the total income earned by a person during one
A. day B. week
C. month D. year

2. Calculate general sales tax at 16% on a gas bill when:

Gas charges = 1180, Meter rent = 20
Hint: GST is applied on the sum of gas charges and meter rent.



3. Kamal paid property tax Rs. 50,000 on the property worth Rs. 100,0000. What is the
rate of property tax?

4. Rabia saved Rs 800,000 in a year. Calculate how much zakat is due on her?

5. The cost of a shirt was Rs 1500. If 15% value-added tax was charged, find the payable
amount.



6. Qasim, a property agent got a commission of Rs. 15000 both from the buyer and the
seller. Find percentage of commission if he sold a plot for Rs. 750000.

7. Marium makes a commission of 25% on selling handbags. If the price of a bag is
Rs 360 and she sells 10 such bags, how much commission does he make?



Algebraic Expressions

Bilingual Concept Builder Notes

Competency 1

* Recognise simple number patterns from various number sequences
» Continue a given number sequence and find term-to-term rule and position-to-term rule
* Find terms of sequence when nth term is given

Rationale: Number patterns lay the foundation of algebra. Understanding this competency is
essential for students to transition from arithmetic to algebra by helping them identify the
relationship between numbers. Students already know how to use basic arithmetic operations on
numbers to get the desired result. In this competency, they will learn to understand how arithmetic
is used to form relationship between numbers and make patterns. Mastery in number patterns also
help the students enhance their logical thinking skills and build real-life connections. Patterns are
everywhere in nature, music, art, architecture, and technology.

Students have learnt to recognise and extend patterns by finding term-to-term and position-to-term
rule. Understanding the rules enhances problem-solving skills and help them solve more complex
problems.

Stimulus: Start the lesson by recalling the students’ basic number patterns. You can choose the
number patterns given as examples in the book or make one of your one such as: 36, , ;
18, , . Recall that the term-to-term rule tells us how to get from one number to the next
in a sequence. In the case of this example, the term-to-term rule was to subtract 6. Students may
often assume the rule of the pattern based on the first few terms, therefore emphasize should be put
of recognising the relationship between each term and encourage careful observation.

Move onto revising the position-to-term rule. Explain to them that position-to-term rule tells us
how to find any number in a sequence using its position. From the above example, the sequence was
36, 30, 24, 18, 12, 6. So, we know the following observations:

1** position = 36
2n position = 30
3" position = 24
4™ position = 18
5% position = 12 ... and so on.

To find the position-to-term rule, you may teach students the following formula as one of the
strategy: a = dn + b, where a the rule, d is the difference between each term, # is the position of the
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term, and b is the previous term. So, to find the rule, we first find the term before the first term. If
the difference between each term is to subtract 6, the term before the first term will be 36 + 6 = 42.
So, based on this information, the rule will be

a=dn+b
rule = -6(n) + 42

So, to find the position-to-term rule of the above given sequence -6(n) + 42. The rule will allow us
to find the term for any position without figuring out the entire sequence. For example, for the 30®
position, the term will be: -6(30) + 42 = -180 + 42 = -138.

Here, students often confuse term-to-term rule with position-to-term rule, therefore, when
explaining, ask questions like ‘how can you find the term for the next position?’ or can you find the
term on the 15™ position without writing the entire sequence?’. Students also come to the wrong
conclusion, for example, they may write -6(n) instead of 2 - 6(n) + 42. Prompt them into using their
rule on multiple positions to see if it is correct. An odd sequence will ultimately hint them on the
wrong rule.

In this grade, however, the position -to-term rule is already provided and the students are required
to find the nth term. This can be easily done by substituting the nth term into the formula and
calculating the term at the required position. For example, find the 15 term if the rule is 3n - 1. So,

3n-1

=3(15) -1

45 -1

=44

The 15" term of 3n - 1 will be 44.

Using the examples from the book, further strengthen their concept and test their skills using
worksheets.

Competency 2:

o Recognise variables as a quantity which can take several numerical values

o Recognise open and close sentences, like and unlike terms, variable, constant, expression,
equation, and inequality

« Recognise polynomials as algebraic expressions in which the power of variables are whole
numbers

 Identify monomial, binomial, and trinomial as a polynomial



SUBISA -1 ikt e

(term) s V{l Cﬁtgn L’/J’Uv"/ (term) uf.”?% < wé Z d./(}”‘ (rule) sl 1.4} -k K% =gy
% (term) >4 ;zr‘&? < (term) s# 4 ;‘a wfg L/'/H/)’/ 6 J/ Jls L term /:/'T (term) >4 K% ==

15 (rule) ol g ol St 1 1 41 = 36 + 6
a=dn+b

rule = -6(n) + 42

gf{u’(ui/.” 2 ¥ = K7 4 S rule - e position-to-term rule 43. L -6(n) + 4227 (Sfu’; LA
¥ L/()L" (term) s 452254, Jﬁ/g s 30 u.fq/T4 L JC"*-‘@ Goasar ¢/{5L’“‘:’/u& »%54 (positon) L
20 —6(30) + 42 = ~180 + 42 = -138 5

;’//r‘ju’!b;!’_g Il }wﬁé’fﬁ/ uwé position-to-term rule s/ term-to-term rule Jly J}’}’T
s’ d/g.;mf’g ¢L qj/(()"’d“/;ﬂ:ﬁr/’ (position) i Er P2 u:/b L/f@ﬂ’fcﬁ(ﬁp’v;}’uﬂﬂfﬂ
Lin L 2-6(n) + 4205 b L e rZ S5 Fule o Sod sz Fysis B S
S Gloos Sb 5 B0 SLUTLS Vit 4 oy S (rule) st 2t LI s —6(n)
e eSSBS (rule) e il o T st ok Bo2I N U L e s UK

2 Ul L;J/“A Z a,/pi’f/ term (J ¥ = A “ Lfg; PERNS! 4 246 § position-to-term Ux =41z
s s 154 L Jt’:’z‘-‘g e b .L;(&VT, Y > ¥ term 4 ﬁ/;” N gy termJ nth & L6 ¥
J3n -1 < (rule)oﬁﬁ'ﬁéﬁé./’/pl’” (15th term)

RS

3n-1

=3(15) -1

45 -1

=44

u'u'é:f{.4]}’//!‘.]4_(,JL}?L/JW'KU}JU‘*@?(}:J?C’/J» 44Jn term (/s IS“AL - 15
S 5L S f el

Pl
-uf ulgu}’é yan é » numerical value L?/ e (variables) :J;f'“”

equation:expressions:(constant)J:Lp «variables<like and unlike terms<Open and close sentences *
~u:‘ﬂu§; }J/ inequality s/

(power of variables) uf g d/ a'/i"uf e @%41)& algebraic expression APIS /,;.'ub,,[ Polynomial -
! (whole numbers) s/ 4/ J”(

-u:ﬁ sz L Polynomials s+ 4 trinomial s/ monomial cbinomial



OXFORD . . q
Unit 6 - Algebraic Expressions

Stimulus: Begin the lesson with recalling with the students that in algebra, a letter of English
alphabet, or even a symbol can represent any numerical value. Start the lesson by writing a
mathematical sentence on the board, such as 4 + = 8. Ask the students what we can fill in
the blank to make the statement true. The students are most likely to say 4. Let them know that the
sentence or statement, in mathematics, is an open statement as it gives incomplete information to
determine whether it is true or false. The blank, in algebra, can be represented as a letter. So, in terms
of an algebraic equation, it can be expressed as 4 + x = 8, where x is a variable. Reintroduce the

b

vocabulary ‘terms; ‘constant, ‘variable, ‘algebraic expression; and ‘coefficient.

term number or a letter that is separated by a operator (+, -)

variable is a symbol that represents a quantity with an unknown value

constant a term that has a fixed value

algebraic expression any numeral, variable, or a combination of numeral and variable,
connected by one or more signs of number operation

coefficient symbol or number that appears before the variable

Once they are familiar with the key vocabulary of algebra, move onto explaining to them the
difference between like and unlike terms. Use different examples to help the students sort the like
and unlike terms. This will help the students in performing number operations, such as addition and
subtraction, of algebraic expressions. The like terms have the same variables and are always added or
subtracted from the like terms only. Therefore, it is very necessary to rearrange the terms in such a
way that all the like terms are together. For example, in case of adding 2y to 6y, the answer is 8y.
However, 4y and 6x cannot be added because they are unlike terms having different variables. Extra
practice needs to be done for this topic as students often make mistakes in adding the like and unlike
terms together. They may write 8yx which is wrong when adding algebraic terms. Point out that
when terms are added, the power of the sum is the same as that of the terms which are added. That is
the power does not change. For example, when x* and 5x*are added, the sum is 6x> However, in case
a term has the same variable but different exponents, they are considered as unlike terms.

Similarly, like terms are subtracted from like terms only. 6y can be subtracted from 10y to 4y, but 8x
cannot be subtracted from 9y. When rearranging all the like terms together, ask the students to be
careful of the sign before the term as the sign moves along with the term.

Once the students have revised all the previously learnt concepts, move onto introducing them to the
terms, polynomials, ‘monomials, ‘binomials, and ‘trinomials. Let them know that a polynomial is an
expression which consists of variables and coefficients and mathematical operators. A polynomial
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may be a monomial, that is an expression consisting of one term that may be a single numeral,
variable or the product of numeral and one (or more) variables. It may also be a binomial, that is an
expression consisting of two terms, and a trinomial, as the name suggests, consisting of three terms.
The degree of a polynomial is determined by finding the highest exponent of any terms in the
expression. For example, the highest exponent of 4x* - 3x° + 2x° is 5, and hence the degree of this
expression in 5.

Competency 3:

o Add and subtract two or more polynomials

* Find the product of monomial with monomial, monomial with binomial/trinomial, and
binomial with binomial/trinomial

+ Simplify algebraic expressions involving addition, subtraction, multiplication, and division

Stimulus: Before moving on to applying number operations on the polynomials, it should be revised
that like terms add or subtract with like terms only, whereas unlike terms cannot be added or
subtracted. Addition of algebraic expressions can be done horizontally and vertically. When carrying
out vertical addition and subtraction of terms, emphasize to the students that like terms are always
placed under each other. Also point out to them to be careful of the sign with the term. All similar
signs are grouped together for ease. When adding polynomials vertically, students often tend to
misalign the like terms and not to leave any space under the term absent in the second expression.
For example, if 4x + 5y + z is added to 3x + 3z, a space should be left blank under the y-term, that is

4x+5y+z

3x+ 3z

7x+ 5y +4z

In case of addition or subtraction of algebraic expression, the sign rule for the terms is the same as
integers. Use the table below to recap the integer sign rule:

Number operation Rule Example
+x+y Add and keep the positive sign |+4 +3 =+7
-X-y Add and keep the negative sign [-2-3 =-5
-X+yor+x-y Subtract but keep the sign of 5-3=20r-5+3=-2
the larger numerical value
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The above rules will apply to the coefficients leaving the variable part unchanged. Before solving any
question, emphasize to the students to group all like terms together (and place them under each
other in case of vertical addition or subtraction). Use different examples from the textbook and help
the students strengthen this concept.

Move onto multiplication of polynomials next. When two terms are multiplied, it results in a new
term. Furthermore, the sign rule of integers also applies to the multiplication of polynomials, that is
if two positive terms or two negative terms multiply, it results in a positive term and when one
positive and one negative term multiply, it results in a negative term. However, some other properties
are also considered. Unlike addition or subtraction, two unlike terms can be multiplied with one
another, that is x X y = xy. Similarly, when two coefficients are multiplied, the base and the exponent
remain the same. Similarly, when two powers having the same base are multiplied, the exponents are
added.

axa=a?

andaxaxa=a’
axa’=(axaxa)x(axa)=axaxaxaxa=a
soa@®xat=a*?=a’

Multiplication of polynomial can be summarized as:

o Multiplication of a monomial by a monomial,
a x bc = abc or abc x d = abed

o Multiplication of a binomial by a monomial,
ax(b+c)=(axb)+(axc)or(a+b)xc=(axc)+(bxc)

o Multiplication of a monomial by a trinomial,
ax(b+c+d)=(axb)+ (axc)+(axd)

o  Multiplication of a binomial by another binomial,
(a+b)x(c+d)=(axc)+(axd)+((bxc)+(bxd)

o Multiplication of a binomial by a trinomial,
(a+b)x(c+d+e)=(axc)+(axd)+(axe)+(bxc)+(bxd)+(bxe)

Therefore, it should be pointed out that when multiplying an algebraic expression by another
expression, each term of the first expression is multiplied by each term of the second expression. The
result is then simplified by adding like terms. Use different examples from the textbook to help the
students easily multiply polynomials.
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Competency 4:

» Factorise algebraic expressions by taking out common terms and by regrouping

Stimulus: Before moving onto the factorization, introduce algebraic identities to the students. Write
the following statement on the board: 3y + 3 = 12. Ask the students how they can make this
statement true. Next, substitute the value of y with 3 and solve the equation. Explain to the students
that the statement is only true when we substitute y with 3 and not any other value. Such a statement
is called an equation because both sides of the equality signs are the same, for example y = 12.
Inform the students that since y = 12 is a condition, this is a conditional statement. No write the
following equation on the board: 2x + 8x = 10x. Ask the students if the equation is true. Now ask
them if x is substituted by 5, will the equation remain true? Help them substitute x with 5 and solve
the equation. Like the previous equation, this statement is also true for all values of x and is not
limited to any condition. Such an equation is called an algebraic identity. Algebraic identities are
used to make calculation easier. There are three identities. Use the book to expand the algebraic
identities and prove them. These identities will further be used to factorise algebraic expression.
Once the students are familiar with identities, move onto explaining to them how to factorise
different expressions. Recall with the students the definition of factors, that is the number(s) that can
divide another number without leaving any remainder. Explain to them that, like numbers, algebraic
terms also have factors. For example, the factors of 5x are 5 x x, that is 5 and x. Similarly, the factors
of 5x%y are (5 x x*y), (5x X xy), (5x*>x y), (5y x x*) which can be listed as 5, x*y, 5x xy, 5x%, y, 5y , x>
However, this might be difficult for students at this level, so we can say 7x*y can be factorised as:

5 x x x xy. Such factorization is called irreducible because it cannot be reduced any further. Explain
to the students that there are multiple ways of factorizing an algebraic expression. The first is by
finding the common factor.

Write the expression ab + bc = a(b + ¢) on the board. Explain to the students that for both terms of
the expression, the common factor is a. So, for 9x + 27, we first write the factors of each term, that is:

I9x=3x3xx=3X%X3x
27=3%x3%x3=3x%x9

The common factor is hence 3. So, 9x + 27 is factorised as 3(3x + 9). Therefore, it is proved that if the
expression containing two or more terms contains a common factor, then that factor is a factor if
each term. Similarly, ab + a + b + 1 has (b + 1) as the common factor. When factorised completely, it
isalb+1)+1(b+1)=(a+1)(b+1).

Once the students can successfully carry out factorization by taking out the common factor, move
onto the next method of factorization is regrouping. This method is similar to the previous method
except we regroup the terms before finding the common factor. Regrouping is done when common
factors are not apparent. For example, 10xy — 5y + 8 — 16x has no common factor, therefore the first
and the second term are grouped together while the third and fourth terms are grouped. So, it is
done in the following way:
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10xy -5y + 8 — 16x

10xy - 5y = 5y(2x - 1)

8- 16x=-16x+8=-8(2x-1)

The common factor in both groups is (2x - 1).

Thus, the factors of 10xy — 5y + 8 — 16x are (5y — 8)(2x - 1).

Use the examples from the textbook to further solidify the students’ abilities. Students at times tend
to make incorrect factors, therefore ample practice needs to be done. The next method of factorizing
an algebraic expression is breaking the middle term. Breaking the middle term is usually applied on
quadratic expressions. Explain to the students that the general form of quadratic expression is

ax® + bx + ¢ where x is a variable and g, b, c are constants and a is not 0. However, when a = 1, the
expression is x* + bx + ¢. To factorise such an expression, a is multiplied with c. Next, factors of the
product, ac, are found such that the sum or difference of the factors is equal to the coefficient of the
middle term, that is b. Point out to the students that if the product obtained is positive, both the
factors will either be positive or negative. Whereas, if the product is negative, one factor would be
positive while the other is negative or vice versa. For the expression x* + 9x + 20, the product of ac is
1 x 20 = 20. Next, the factors of 20 such that the sum or difference of two factors is equal to 9. So, the
factors of 20 are 1 x 20, 2 x 10, 4 x 5. The sum of 4 and is 9. So, we write b as the sum of 4 and 5. The
expression becomes:

X%+ 9x + 20
x*+(4+5)x+20
x*+4x + 5x + 20
x(x+4) +5(x+4)
(x+4)(x+5)

A short tip to help students remember factorization of quadratic expressions is to express it in the
following form: x* + (sum of constants)x + (product of constants). In case the coefficient of x* is not
1 but any other number, the product of numbers is the product of the coefficient of x* (c). For
example, to factorise 2x* + 13x + 20, the product of the expression is 2 x 20 = 40. The possible factors
of 40 are: 1 x 40, 2 x 20, 4 x 10, and 5 x 8. Since the sum must be equal to 13, the most suitable
factors are 5 and 8.

2x* + 13x + 20

2x*+ (5+ 8)x + 20
2x*+ 5x + 8x + 20
x(2x +5) + 4(2x + 5)
2x+5)(x+4)
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The last method of factorization is using algebraic identities. If both terms of the expression are
squared with a positive sign in between, the identity used will be the square of sum of two terms, and
if both terms of the expression are squared with a negative sign in between, the identity used will be
the square of difference of two terms. Use the examples and exercises from the textbook to help
students solidify this competency.
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Scheme of Work
Estimated Number of Periods: 20
Specific Learning Outcomes Numl?er 2
periods
* Recall recognizing simple patterns from various number
sequences
* Recall how to continue a given number sequence and find:
- term to term rule 3

- position to term rule

 Find terms of a sequence when the general term (nth term) is
given

« Solve real-life problems involving number sequences and patterns

* Students will know Muhammad bin Musa Al- Khwarizmi as the
founding father of Algebra

« Recall variables as a quantity which can take various numerical
values

« Recognise open and close sentences, like and unlike terms, 3
variable, constant, expression, equation, and inequality

* Recognise polynomials as algebraic expressions in which the
powers of variables are whole numbers
« Identify a monomial, a binomial, and a trinomial as a polynomial
« Add and subtract two or more polynomials
« Find the product of:
- monomial with monomial 4

- monomial with binomial/trinomial
- binomials with binomial/trinomial

« Simplify algebraic expressions (by expanding products of algebraic
expressions by a number, a variable or an algebraic expression) 2
involving addition, subtraction, and multiplication division

 Explore the following algebraic identities and use them to expand
expressions:

(a+b)?=a*+b*+ 2ab 3
(@ =b)2=a%*+ b* - 2ab
a?—b>=(a+b)(a->b)

* Factorise algebraic expressions (by taking out common terms and
by regrouping) 5

* Factorise quadratic expressions (by middle term breaking method)
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Prior Knowledge Assessment
Pupils should be able to:
+ identify and describe simple number patterns.
+ find the term-to-term rule and position-to-term rule.

+ identify and combine like terms, which is a core concept of simplifying
expressions.

+ simplify expressions.
+ identify common factors of numbers.

Written Assignments

Exercise Class Assignment Home Assignment
6.l 2,3 I
6.2 I, 2(d, e), 3 2(a, b, ¢)
6.3 I(d, e, f, g, h) I(a, b, c)
6.4 4,5,6,7,9,10 ,2,3,8
6.5 l(c-q), 2(e-p) I(a, b), 2(a-d)
6.6 I(b, d, e, f) I(a, )
6.7 I(b-d), 2(b-d), 3(b-d), 4(d-h) [(a), 2(a), 3(a), &4(a-c)
Evaluation

Ways to evaluate teaching and students learning.
* Oral assessment
» Written assessment
» Teacher’s assessment
* Peer assessment
» Personal assessment



Review Worksheet

1. Encircle the correct option in the following statements.

.. IS

i. The next term of the sequence 1l
27 9 3

A. | B.1
2
c.l D. !
. 3 q
ii. The degree of the polynomial 3x3 + 2x? + |
A. 2 B.3
C.1 D. 4
iii. The square of x+ 2y is:
A. x? + 4y? B. x? + 4y? + 4xy
C.x*+ 4y - b4xy D. x? -4y
iv. The product of (Vx +V)) and (Vx - V) is:
Ax+y B.x?-)?
C.x%+)? D.x-y
V. The addition of 2x+ 3 and x 2 is
A.2x*+5 B. 2x%- 3x
C.3x+5 D.3x*+5

. Expand and simplify (if possible) the following.

a. (x+5)(x+7) b. (3x+ 7)(3x - 2)




c.(x+2)(4x*+6x2-3x+7)

d. (5x2 + 6x + 8)(3x + 2)

e. (2a+5)?

f. (x - 2y)?

g. (a+b)*+ (2a + 2b)?



h. (3x + 4y)? + 2x

i.(a+ 4)(a-4)+a?

3. Factorise the following.

a.p*+p

b.m*+m

C. 2x3 + 4x

d. 4x? - 20x?

e.2a3+7a*+a

f.x?+20xy +xy +yz




9.2+ 4t —st —bs h. x> -x%»? - X3

ix2(x =) = y2 (c = y) + 22(x - y)

4. Factorise the following by breaking the middle term.

a.x?+19x + 18 b. 6x2+19x + 10

c.3x2+22x-16 d.3x2-19% + 16




e.a’-a-12 f.x2-5x-6

g.3)% + 5y +2 h. 2 - 21z + 90

5. Find the perimeter of square of side x + y.

6. Find the area of a square of side 4a - b.



7. Select a Number of your choice and create a sequence by multiplying each term by% .

8. Given the general term of a sequence 2x + |, find its 25th term.



Linear Equations

Bilingual Concept Builder Notes

Competency 1

o Construct linear equations in two variables such as; ax + by = ¢, where a and b are not zero

Stimulus: The outcome of this competency depends on the student’s ability to use prior knowledge
regarding linear equations. Recall with the students that an algebraic equation is a statement that
expresses a relationship of equality between two or more expressions. In algebra, the equation

a + b = c implies that when a number represented by a is added in b, the sum is c. Here, a, b, and ¢
are variables and can have infinite values. Revise with the students that any equation with the
variable that has the order/exponent/power of 1 is a linear equation, also known as first degree
equations or simple equations. Using the examples from the book, help the students solve linear
equations themselves with guided practice to help them recall. Once they do, move onto linear
equations with two variables.

Present a scenario to the class: at a shop, there are 2 baskets of apples with unknown numbers of
apples. The shop keeper 3 baskets of the same type with unknown number of bananas. He says the
total of 2 baskets of apples and 3 baskets of bananas make up 150 apples and bananas. Now, ask the
students how they can construct the equation. Lead them to the solution that we can assume there
are x number of apples in a basket, so 2 baskets of apples will be 2x, and if there are y number of
bananas, 3 baskets will be 3y. So, 2x + 3y = 150. Point out to the students that the general form of
linear equation with two variables is ax + by = ¢, where a and b are not non-zero constants, and x
and y are variables. Emphasize that a and b are always non-zero to validate the conditions of two
variables. Point out to the students that each linear equation of two variables has infinite solutions
because the variable may have infinite values. Using the examples and exercises from the textbook
help students strengthen this competency.

Competency 2:

e Understand Cartesian system and coordinate plane

o Plot the graph of linear equation ax + b = 0 where a # 0
 Plot the graph of linear equations in two variables

o Recognise and state the equation of horizontal and vertical line

+ Find the value of x and y from the graph
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Stimulus: Make two axes that are perpendicular to each other. And label each axes X and Y. On the
plane, plot a point with a dot. Ask the students if they can locate the dot. The students are likely to
say top right or top left. Point out to them that location on such a plane has exact coordinates that
help them understand and know the exact location of a point. Inform the students that Cartesian
coordinate system is like a map that has two lines crossing through a common point. The horizontal
line is the x-axis while the vertical line is the y-axis. The common point where the horizontal line
passes through the vertical line is called the origin. Each point on the plane is defined as (x, y) called
the coordinate, where x is the horizontal distance from the origin and y is the vertical distance from
the origin. For example, (4, 5) means 4 horizontal units from the origin towards the right and 5
vertical units from the origin upwards. The origin is represented as (0, 0). Students often make the
mistake of writing (y, x) instead of (x, y). Therefore, it is very necessary to mention that for
coordinates x will always come before y.

Bring a graph paper for the class and draw the axes. Identify the four quadrants on the graph. Plot
4-5 points on the graph and ask the students to identify the coordinates.

Move onto plotting graphs of linear equations in one variable. A linear equation in one variable is of
the form ax + b = 0. Since the solution of ax + b = 0 is unchanged if any number is added, subracted,
multiplied, or divided on both sides of the equation. It means there is only one solution of the
equation. Therefore, the graphs of linear equations in one variable can either be horizontal or
vertical. In terms of x, the line is vertical, that is, for the equation 2x - 4 = 0, x = 2 and the line is a
straight vertical line that passes the point (2, 0). Similarly, in terms of y, the line is horizontal, that is,
for the equation 10 + y = 9, the value of y = -1. The line passes the point (0, -1). The graph for linear
equation of two variables is also a straight line. The general form of linear equation in ax + by = c.
For convenience, a table of values is used to create coordinates. Random x or y values are chosen to
substitute in order to find the unknown value of y and x respectively. For example, for equation

y = 3x + 1. We replace the value of x for different numbers and record the y value and then plot the
graph accordingly.

X -1 0
y -2 1 7

Once the students are able to plot graphs of linear equations in one and two variables, move over
onto explaining to the students that we can determine the equation of horizontal and vertical line.
Inform them that as previously studied, horizontal lines go left and right. These are in the form of

y = b, where b represents the y-intercept. On the other hand, vertical lines go up and down and are
in the form of x = a, where a represents the x-coordinate of all points. Equations of horizontal and
vertical lines only have one variable. For example, the equation x = 2 represents a vertical line which
crosses the x-axis at the point (2,0). Every coordinate with 2 as x satisfies the equation. Similarly, the
equation Y = -5 is a horizontal line which intersects the y -axis at (0, —5). Furthermore, use the text
in the book to help the students find values for x and y from the graph.
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E S ymd S xS A e i e Sl St

~E oS quardusk 44 g SIS Sl axes o Sl a0 s SIS0 AL e esas )
-Ljﬁfééd;ulﬁd/ quard

variable {1 ax + b = 0 «ébﬁ b S 3L linear equation /s 2L /,15 b dii’:’/gjfb;fgl
7L q/f“ﬁg u/rQ/J G s u u{s}uj’ggufué equationuiﬂ/ﬁf:.{/.ba Jﬁd/ linear equation /s
(Variable)/f‘&ug“iu"c, Solution;{’d/’g equationu’lf‘Lgﬂ'f(u"fﬂuju&iéﬂﬂggylﬁ
L 2x-4= 0, x = 2:«’:&‘(5{{{;}4 Verticalufﬂdg;ﬁléé x-d;//’é&gn(}}'d'/fg linear equationdb
@r,ugﬂ9uﬁtdu¢xui yC/J’LL(ZJfL— (0, 2) (point)(@Jj'ﬁzaﬁ(d::f/ﬂ(f’guguiﬂdé
lineard/ (Variable)af/é?‘u%&/}fc; (0, -1) (point)(l.’a’»g)’i'ufﬂ Valueujd/ y = -14}.5 10+y=9
.{'{ valueéé&f.‘agﬁdfd/ linear equation ax + by = cﬁaﬁ(uﬂ/fugcf'{di/? equation
J:{cuﬁ valueséfu/:p[ yi xfd)uﬁg)uy.;u( yi x.;f.,!-élggl‘/./ coordinatesfb“at'lgg&dﬁy
u( xﬂ "i Z y = 3x + 1 (equation) /sl . JC‘*-Jngyz (}1’”/,5 d/¢_/» fu“’; é//(value) A u/
-d/(/.l? J’/cg S L u"/gf/;'uflg =0 Valued/ y/;iu:/lg =, /J».c.;w_iﬂ’f value

X -1 0 2
y -2 1 7

uijﬂd;/u’uﬁ'ﬂf’glﬁ.cww;uf';ﬁquﬁ_&dljg linear equationdb variable/.:"‘ 2/}'.@,}5.’»2
Uzt y = bt Fr e s LIPS & oy i AT e b 81t St S i
x= aﬁd/umlu:‘&gém4;!;?@7@/“%’;/0;./@6/»-‘LJ/ interceptg;/ axes ¥ y/:.(ulﬂ‘ajﬁu b
(variable) 2Ll 3% equationsu;l;L»u‘ﬁ '/;'d;;{§.3/ /;Ua'/ x—coordinated:wi(a}? c‘-u?aulﬁc‘-&yz
L}u"-‘aé//& 2, 0).554 (axis),# xﬁg&/fﬁ/uJﬁJd;/&'Vg X =2¢ equation/,:ubéidlf’féat’n
! st_s’/’i)T/,/gf.‘LJ/ (intersects) .5"2 (0, —5);’/ (axis) ,¥ yﬁg}f’é y = =5¢cequation/sl+

-é;yJJLnL[JW'K&L tethd"_;uﬁb,«C'/u’ué:iL/")’” (Values)u.f/ﬁd/
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............... Scheme of Work
Scheme of Work
Estimated Number of Periods: 10
Specific Learning Outcomes Numl?er 2
periods
* Recall solving linear equations in one variable
» Construct linear equations in two variables such as; ax + by = ¢, 4
where a and b are not zero
 Introduction to Cartesian coordinate system.
* Plot the graph of the linear equation ax + b = 0 where a # 0 and 6
of linear equations in two variables
+ Find values of x’ and ‘)’ from the graph

Prior Knowledge Assessment
Pupils should be able to:
* add, subtract, multiply, and divide integers.
 perform arithmetic operations with fractions and decimals.
+ solve equations with one variable
 read and interpret a simple word problem and translate it into a mathematical
statement or equation.

Written Assignments

Exercise Class Assignment Home Assignment
7.1 I(c,d, e, 1,j,mn,0,pq,1),256,7 I(a, b, f,9,h, L k1), 3, 4
7.2 l, 4,5,7,8, 9 2,3,6
Evaluation

Ways to evaluate teaching and students learning.
* Oral assessment
« Written assessment.
« Teacher’s assessment
* Peer assessment
* Personal assessment



Review Worksheet

Tick the correct option.

i. The point (-x, y) lies on if x and y are positive.
A. first quadrant B. second quadrant
C. third quadrant D. forth quadrant
ii. A linear equation represents a
A. circle B. curve
C. straight line D. square
iii. An algebraic sentence that includes <, >, <, or > is called
A. inequality B. expressions
C. equation D. operation

iv. Solution of a linear equation means to find the value of the

A. constant B. coefficient

C. known quantity D. unknown quantity
V. In the equation 3x - | =17, the value of x is

A .2 B. 4

C.5 D.6

. Solve the following equations.

a.2x+5=2| b.5x-7=2x+3




c.2y+3=16-(2y-3) y N
d.§+2—§
4 | x-8_x-3
y+==2y-= . =
SrTgT ATy 3=
X | X X
. =— f.=+7=3(E=+2
ar-2"8 2 5+2)




3. When 4 is subtracted from 5 times a number, the result becomes 4l. Find the number.

4. When a number is added to two-thirds of itself, the result in 45. Find the number.

5. Length of a rectangle exceeds its breadth by 4m. If the perimeter of the rectangle is
84m, find the length and breadth of the rectangle.



6. Plot the graph of the following equations.

a.3x+y=2




b.-4x+y=3




cx=2-y




dx=-4-2y




Fundamentals of Geometry

Bilingual Concept Builder Notes

Competency 1

o Learn about the relationship between interior and exterior angles of polygons and differentiate
between convex and concave polygons

« Calculate unknown angles in a triangle

« Understand that the sum of interior angles of a triangle is 180° and that the exterior angle of a
triangle is equal to the sum of the two pposite interior angles of the triangle

Stimulus: Begin the lesson by showing students different polygons that we observe in everyday life.
You may show them triangular road signs, square and rectangular windows and tiles, pentagonal
cross-section of a ladyfinger, and hexagonal honeycombs. Ask the students if they notice how these
shapes form perfect patterns? Explain to them that each of these shapes are closed and have straight
sides. Inform them that al these closed shapes with straight sides are called polygons. This class of
shapes have at least three straight sides. Point out to the students that shapes with curved sides are
not polygons. Polygons are named according to their sides. For example, a triangle (where tri is
three) has three sides, a quadi(four)ilateral has 4 sides and so on. For polygons with more than 10
sides, some of them also have special names, but they are not easy to remember. Point out to the
students that to make naming of polygons easier, we call a polygon with # sides an n-sided polygon
or an n-gon. For example, a polygon with 12 sides is known as a 12-sided polygon or a 12-gon.

Next, differentiate between regular and irregular polygons. All the shapes that the students identified
at the start of the lessons are regular polygons because all of those shapes have equal side length and
equal angles. Whereas irregular polygons have angles and sides or different lengths.

Once the students can successfully differentiate between regular and irregular, move onto explaining
the element of polygons. You may do so using the textbook. Mention to the students there are two
types of angles in a polygon - the interior and exterior angles. As the name suggests, interior angles
are angles within the polygon that are formed by the intersection of its side, whereas the angle
formed when one side of the polygon is extended outside the shape is the exterior angle.

The interior angle determines whether a polygon is convex or concave. If the interior angles of a
polygon are less than 1809, it is a convex polygon and if the interior angles are more than 1809, it is a
concave polygon.

108
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convex polygon concave polygon

The calculation of interior and exterior angles of a polygon applies to all polygons. To calculate the
sum of interior angles, the polygon must first be divided into triangles. The sum of angles of a
triangle are 180°, the number of triangles formed within a polygon are multiplied by 180°. Students
know the difference between regular and irregular polygons, explain to them that the interior angles
of regular polygons are all equal. To find the sum of interior angles, the following formula is used:
(n - 2) x 180°, where n is the number of sides of a polygon. Subsequently, to find one interior angle,
the sum of interior angles is divided by the number of sides of the polygon. For example, in the
polygon, one angle is unknown. So, to find that angle, the sum of interior angles is first calculated.

The figure is a pentagon since it has 5 sides. So, 7 is 5.
Sum of interior angles of a pentagon = (n — 2) x 180° = (5 - 2) x 180°= 540"

2a° +133° +48° + 142° + 93° = 540°

2a°=540" - 133" — 48" - 142° - 93°

=124°

a’ =62’

Next, the sum of exterior angle of a polygon is 360°. To determine
one exterior angle, the sum of exterior angle is divided by the
number of sides of the polygon.

Move onto explaining to the student how to calculate the unknown A B

angles in a triangle. Begin with explaining to them the properties of a triangle. Triangle is a polygon
with three sides. The interior angles which are inside of the triangle and exterior angles which are
obtained by extending each side of the triangle.
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Interior angles: 21, 22, and £3 exterior angles: 24, £5, and 26

The sum of interior angles of a triangle equals to 180°. The adjecent interior and exterior angles of a
triangle angles are supplementary; thus, their sum is 180°. An exterior angle of a triangle, however, is
equal to the sum of the two opposite interior angles.

2 opposite

Interior angles Exterior

Angle

Exterior
Angle

Exterior
Angle

Interior Interior
Angle Angle

The sum of angles in a triangle is 180°, that is m£A + m«B + m£C = 180°. For example, in AABC,
msA = 30° and msB = 45°, m«£C will be calculated as:

msLA + msB + msC =180°
30° + 45° + m£C = 180°
75° + m£C = 180°

msC = 180° - 75°

msC = 105°

Students often tend to think that all sides of a triangle are equal. This concept is wrong as there are
three sides of the triangles based on the length of their sides; equilateral (all sides and angles are
equal), isosceles (two sides and angles are equal) and scalene (no side or angles are equal).

Competency 2:

o Recognise quadrilaterals and their characteristics (parallel sides, equal sides, equal angles, right
angles, and line of symmetry)

Stimulus: This competency requires students to revisit the previous competency. Recall with
students that polygons are closed figures with straight lines. Polygons with four straight sides are
called quadrilaterals. There are different kinds of quadrilaterals. Rectangles, squares, rhombus,
trapezium and kite are all quadrilaterals. Explain to the students that they will be learning the
properties of each quadrilateral. Using the following cheat sheet, explain each property of
quadrilaterals.
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K2 LU U >6meC AT meB = 45°

Exterior
Angle

msLA + msB + msC =180°
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quadrilateral Parallel sides Equal sides | Interior sides Diagonals
There are two | Opposite sides | All four angles | The two diagonals are
N ¢ pairs of are equal in are right equal in length.
4 7 4 parallel sides. | length. angles. Diagonals bisect each
AT 5 other, i.e. AE = EC and
Rectangle
BE = ED.
There are two | All four sides | All four angles | The diagonals are equal
pairs of are of the same | are right in length.
parallel sides. | length. angles. Diagonals bisect each
A other at right angles, i.e.
| | AEB = BEC = AED =
E CED = 90°.

" square Diagonals bisect the
interior angles, e.g. BAC
= CAD =45°and ABD =
CBD = 45°.

5 o | Therearetwo | Opposite sides | Opposite Diagonals bisect each

pairs of are equal in angles are other, i.e. AE = EC and
g parallel sides. |length. equal, i.e. ADC | BE = ED.
A 5 = ABC=BAD
Parallelogram — BCD.
5 . There are two | All four sides | Opposite The two diagonals are
pairs of are of the same | angles are equal in length.
g parallel sides. | length. equaAl, ie. APC Diagonals bisect each
A RhombusB : ggg =BAD other, i.e. AE = EC and
’ BE = ED.
b c | Thereisat
% least one pair
A > B | of parallel
Trapezium sides.
D Opposite sides | There are two Diagonals cut each other
may be pairs of equal at right angles, i.e. AEB

A sBAE parallel. adjacent sides. =BEC=AED=CED =
90°.

Diagonals cut each other
B at right angles, i.e. ADB
Kite = CDB = ABD = CBD.




quadrilateral Parallel sides Equal sides | Interior sides Diagonals
There are two | Opposite sides | All four angles | The two diagonals are
N © pairs of are equal in are right equal in length.
4 a 4 parallel sides. | length. angles. Diagonals bisect each
AT 5 other, i.e. AE = EC and
Rectangle
BE = ED.
There are two | All four sides | All four angles | The diagonals are equal
pairs of are of the same | are right in length.
parallel sides. |length. angles. Diagonals bisect each
A other at right angles, i.e.
| | AEB = BEC = AED =
E CED = 90°.

" square Diagonals bisect the
interior angles, e.g. BAC
= CAD =45°and ABD =
CBD = 45°.

5 o | Therearetwo | Opposite sides | Opposite Diagonals bisect each

pairs of are equal in angles are other, i.e. AE = EC and
g parallel sides. |length. equal, i.e. ADC | BE = ED.
A 5 = ABC = BAD
Parallelogram — BCD.
5 . There are two | All four sides | Opposite The two diagonals are
pairs of are of the same | angles are equal in length.
g parallel sides. | length. equaAl, ie. APC Diagonals bisect each
A RhombusB i ggg =BAD other, i.e. AE = EC and
a ’ BE = ED.
b c | Thereisat
% least one pair
A > B | of parallel
Trapezium sides.
D Opposite sides | There are two Diagonals cut each other
may be pairs of equal at right angles, i.e. AEB

A sBAE parallel. adjacent sides. =BEC=AED=CED =
90°.

Diagonals cut each other
B at right angles, i.e. ADB
Kite = CDB = ABD = CBD.
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Point out to them that a quadrilateral is named by taking the vertices either in a clockwise or
anticlockwise order. Hence, ABCD, BCDA, CDAB and DABC are correct ways of naming the
quadrilateral, but ABDC and CDBA are not. Explain to the students that a diagonal forms a triangle,
and if we are to draw a diagonal within the quadrilateral, we divide it into two triangles. The interior
angle of one triangle is 180°. Therefore, the total interior angle of the quadrilateral is 180° + 180°=
360°. Use the textbook to help students find unknown angles of a quadrilateral.

Competency 3:

o Describe the properties of a circle: center, radius, diameter, chord, arc (major and minor), semi-
circle and segment of a circle.

Stimulus: This competency requires students to identify different parts of a circle and differentiate
between them. Start the lesson by asking the students to identify different circular objects in the
classroom or in everyday life. Next, ask them what a circle is. Draw a circle on the board and mark a
centre right in the middle of the circle. This point is the centre of the circle. The constant distance
between the centre of the circle and any point of the circle is called the radius. Move on to explaining
the different parts of the circle using the text from the textbook. You may use a cut-out circle and a
thread to physically demonstrate the different parts of the circle. Furthermore, point out that arcs are
not always half a circle. Differentiate between major and minor arc. Move on to completing the
exercise from the book to help the students gain strength in this competency.
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Scheme of Work

Estimated Number of Periods: 15

Scheme of Work

Specific Learning Outcomes

Number of
periods

Differentiate between convex and concave polygons.

Understand the relationship between interior and exterior angles
of polygons and between opposite interior and exterior angles in
a triangle.

Calculate the interior and exterior angles of a polygon and the
sum of interior angles of a polygon.

Recognise quadrilaterals and their characteristics (square,
rectangle, parallelogram, rhombus trapezium, and kite).

Calculate unknown angles in a triangle.

Calculate unknown angles in quadrilaterals using the properties of
quadrilaterals (square, rectangle, parallelogram, rhombus,
trapezium, and kite).

Describe the properties of a circle; centre, radius, diameter, chord,
arcs, major and minor arc, semi-circle, and segment of a circle.

Prior Knowledge Assessment
Written Assignments

Exercise Class Assignment Home Assignment
8.1 l, 2, 4, 5, 6(b, c) 3, 6(a)
8.2 I(c - f), 2(c - f) [(a, b), 2(a, b)
8.3 l, 2
Evaluation

Ways to evaluate teaching and students learning.

* Oral assessment

* Written assessment

» Teacher’s assessment

* Peer assessment

» Personal assessment



Review Worksheet

Encircle the correct answer in the following.
i. Shape is not an example of polygon.

A. Q B. >
C. O D.

ii. A polygon in which all the sides are equal is called

A. regular B. irregular
C. rectangular D. proper
iii. Shape is an example of concave polygon.

A. D B.

c. /\ D. >>
iv. The two diagonals of square are

A. parallel B. equal

C. unequal D. converging

v. Interior angle of a regular hexagon is
A. 180° B. I35°

C.120° D. 109°

2. Find the value of unknowns in the following figures.

a.







3. Find the value of x.

58°

45° x°

4. Find the value of x and y.

a.




5. Find the remaining angles in the following parallelograms:

d.
A D
Z X
110 P
B 7 C
b.
A , D
. 60°
B ' C
C.
D , C
1
X
y
|




65°
X
N N
y
B R C
A
110°
B STANY
65°
y
C
A SN D
g 125°
48° X




Practical Geometry

Bilingual Concept Builder Notes

Competency 1

« Construct different types of triangles (equilateral, isosceles, scalene, acute-angled, right-angled,
and obtuse-angled.

Stimulus: This competency would require students to use their knowledge of properties of various
2D shapes and apply it practically. From the previous competencies, students are aware that a
triangle is a three-sided polygon. Begin the lesson by explaining students the different properties of
triangles. Explain to the students that triangles are closed figures with three sides and vertices. A
triangle has six components that determine its type. Triangles are named according to the sides and
angles of the triangles.

Triangles that have three qual sides are equilateral triangles, triangles that have two equal sides are
isosceles and triangles that have no equal sides are scalene. Similarly, triangles that have three angles
less than 90° are acute angled triangles. Triangles with one angle more than 90°are obtuse angles
triangles and triangles that has one angle exactly 90° are right-angled triangles. Point out to the
students that a triangle can be uniquely determined and, in our case, constructed the components
are known. Once the students have understood the types of triangles, move on to helping them
construct figures more easily. Construction requires certain tools to be used. The correct use of these
tools results in precise construction of angles and bisectors. Demonstrate the tools, pencil, ruler,
protractor, and compass, in the classroom.

Emphasise the proper use of ruler, protractor, and compass. Tell the students to use a ruler that is not
chipped from any side. Remind them to align the ruler properly when constructing, so it doesn’t slip.
When using the pencil, have the students sharpen it freshly so it is pointed and makes a thin line.
Ask the students to draw light lines in case they need to be corrected. The correct use of protractors
is also necessary during construction of angles and bisectors. If the protractor is not aligned with the
starting point of construction, it may result in an angle that is either larger or smaller than the
required angle. Students also tend to misread the protractor and construct incorrect angles (and read
them from the opposite side, for example, make obtuse angles instead of acute angles), therefore,
accurate measurement should be highly emphasised on. Similarly, the compass width is to be kept
constant, so the radius of the arc does not change and results in an incorrect bisector. Point out to
the students that when making an intersection with a line or an arc, they should ensure the angle of
intersection is as close to 90° as possible.

v £
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Unit 9 - Practical Geometry

Furthermore, ask them to carefully draw a line through a point to ensure accuracy.

Xy X %

All construction lines must be shown clearly, and none of them should be erased. Using all steps
from the textbook as they are, go through construction with the students step-by-step. This chapter
requires a lot of practice to gain mastery, therefore, help the students carry out questions from the
exercises and independent worksheets as guided and independent practice.

Competency 2:

« Recognise, identify, and draw lines of symmetry in 2D shapes and rotate objects using rotational
symmetry.

o Find the order of rotational symmetry.

Stimulus: Begin the lesson by recalling with the students what rotation is. It is the process of turning
an object around a fixed point. One complete rotation is when an object is turned about at a fixed
point by an angle of 360°. If a square is rotated at a fixed point, we get exactly the same shape after
90° However, in case of a rectangle, we get exactly the same shape after 180°. Such figures or objects
which can be rotated to get the same shape in less than one full circle are said to have rotational
symmetry.

Next, cut a cardboard triangle. Place it on the board and put a thumb pin on one of its vertices to
keep it in place. Next, rotate the triangle at an angle on 90° clockwise. The position on the triangle
changes. Do so three more times and the triangle will come back to its original position. It took 360°
to come back to its original position. We say that the angle of rotation for the triangle is 360°. Explain
to the students that the minimum angle through which the figure has to be rotated to get the original
tigure is called the angle of rotation. And the point about which the figure is rotated is known as the
centre of rotation. Use cut-out of different figures and shapes to determine the angle of rotation with
the students. Once the students can successfully determine the angle of rotation, use the skills to help
them determine the order of rotational symmetry. The order of rotational symmetry is the number
that tells us how many times an object or figure looks exactly the same while it is rotated by 360°.

That is, if the angle of rotation is x°, then the order of rotation is % Use the previous example of a
rectangle to determine its order of rotation. Since it takes 180° for a rectangle to come back to the

same shape, the order of rotational symmetry will be 360 _ 5 Point out to the students that no

object has 0 order of rotational symmetry. Every figuré%or object has at least 1 order of rotational
symmetry as it takes 360~ to come back to its original place after one complete rotation. Students
may often think that any shape that looks the same when turned has rotational symmetry. Therefore,
emphasise that the shape needs to make an entire 360° turn for it to have rotational symmetry. Use
different examples of cut-outs to show students’ rotational symmetry. The following table will help

you.
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Cut-out of shape Order of Rotational Symmetry
Square 4
Equilateral triangle 3
Irregular polygon 1
Hexagon 6

Competency 3:

o Translate an object and give precise description of transformation.

Stimulus: In primary grades, students were taught to move, slide and rotate an object without using
a grid. Here, they will learn how to slide or move an object using correct calculations. Begin the
lesson by describing to the students what translation is. Explain to them that translation is the
movement or shifting of a figure from one place to another straight line without changing its shape,
size or orientation. This is done by moving the vertices of the figure to the prescribed number of
spaces on a coordinate plane and then drawing the new figure. The shape stays the same size and
does not turn. Translation of a shape is a transformation whereby a shape moves towards right or
left, and up or down. To translate a shape we move each of its vertex under the given translation. If a
point (x, y) moves ‘a’ units right, we add a to x and if it moves left we subtract a from x. Similarly, if
the point moves ‘b’ units up, we add b to y and if it moves down, we subtract b from y. Using the
examples in the textbook, explain to the students how one figure can be translated.



sHed -9 -

Cut-out of shape

Order of Rotational Symmetry

Square 4
Equilateral triangle 3
Irregular polygon 1
Hexagon 6

OXFORD
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............... Scheme of Work
Scheme of Work
Estimated Number of Periods: 10
Specific Learning Outcomes Numl?er o
periods
+ Construct different types of triangles (equilateral, isosceles, 6

scalene, acute-angled, right-angled, and obtuse-angled

* Recognise, identify, and draw lines of symmetry in 2D shapes and
rotate objects using rotational symmetry.

« Find the order of rotational symmetry.
» Translate an object and give precise description of transformation.

« Know that the perpendicular distance from a point to a line is the
shortest distance to the line.

Prior Knowledge Assessment
Written Assignments

Exercise Class Assignment Home Assignment
Q. 2,3,5,7,8 l, 4, 6
9.2 l, 2, 3(b, c), 4(b) 3(a), 4(a)
Evaluation

Ways to evaluate teaching and students learning.
* Oral assessment
» Written assessment
» Teacher’s assessment
* Peer assessment
 Personal assessment



Review Worksheet

1. Tick the correct answer in the following.

i. Only two sides of triangle are equal
A. an equiangular B. a scalene

C. an equilateral D. an isosceles

ii. Sum of measures of three angles of a triangle is

A. 45° B. 160°
C. 180° D. 360°
iii. triangle correspends to m ZA = 60°, m /B =190° and m £C = 30°
A. right-angled B. acute-angled
C. obtuse-angled D. equailateral

iv. Interior angle of an equilateral triangle is
A. 180° B. 120°

C.90° D. 60°

2. Construct the following triangles.
a. Triangle ABC when length of sides are 4.3cm, 6cm and 3.8cm.



b. Triangle XYZ when XY = 5.6cm, YZ = 4cm, £Y = 75°

c. Triangle PQR when RQ =5.2cm, ZR =30° ~Q =120°

d. Triangle DEF when hypotenuse and one side are 5.7cm and 4.5cm long
respectively.



3. Construct a triangle LMN of suitable measurement. Draw a perpendicular from N to
LM. Measure its length.

4. Draw AB = 5cm. Mark a point P outside the segment, and draw perpendicular from P

to AB.

5. Translate each shape using the given translation.

a. move over 4 units down and 3 units
right

YA
7

— N W PO

> X

01234567 849l0

b. move over 4 units down and 6 units
left

_Nw.l.\u-lcn\l}f

0Ol 23456 78910 "



Measurement

Bilingual Concept Builder Notes

Competency 1

o Convert between standard units of distance and area

» Convert 12-hour clock to 24-hour clock and vice versa

» Convert between different units of time and speed

» Differentiate between uniform speed and average speed

» Calculate arrival time, departure time, and journey time in each situation

Stimulus: The outcome of this competency depends on the students’ ability to use their arithmetic
skills to convert between different units. Students have prior knowledge of conversion of units of
distance and time from primary classes. However, here they will convert between units that are
squared and cubed. Begin the lesson by introducing the SI units as the international system of units
that have dedicated a particular unit to quantities. The SI units are essential to ensure consistency
and accuracy in measurement throughout the world. For example, the SI unit of length is m, the SI
unit of mass is kilogram, and the SI unit of time is second. There are other SI units too, but these
three are the most common ones that students will deal with at this grade level. Since the units of the
area are squared, the students will learn the conversion of squared units.

Explain to the students that when converting from a bigger unit to a smaller unit, we multiply and
when converting from a bigger unit to a smaller unit, we divide. Inform them that Im* = 10000 cm?
because when converting m? to cm?, the following is done:

Imx1m=1m?
But, 1 m = 100 cm
Im? =100 x 100 cm?
Im? = 10000 cm?

Similarly, when converting cm? to m?, the quantity in cm? is divided by 10000 cm? Or another
method of converting cm? to m?as follows:

1m=100cm

__ 1
so,lcm—loom

1cm=0.01 m
1 cm?=0.01 x 0.01 m?
1 cm?~ 0.0001 m?
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Therefore, any quantity when converted from cm? to m?, can also be multiplied by 0.0001 cm?.
Similarly, when calculating volume, the measurements are cubed. For example, when cm? is
converted to mm?, the quantities are first cubed and then calculated.

lcmxlcmx1cm=1cm?
But, 1 cm = 10 mm
1cm?®=10x 10 x 10 mm?

1 cm?®= 1000 cm®

Similarly, 1 m*= 1000000 cm® and 1 cm®= 0.000001 m’. Use different quantities to help students gain
mastery in conversion of one unit to another unit. Students often make the mistake of first
converting the units and the squaring or cubing it. Emphasize that the units first need to be squared
or cubed before they are converted. Furthermore, they make the mistake of dividing when
converting smaller to larger units and multiplying when converting larger to smaller units.
Therefore, it is important to teach them to identify the direction of conversion or use conversion
ladder to show arrows of down (x) and up (+). Once the students are able to confidently convert
units, move onto teaching them the conversion of time. Students have prior knowledge of how to
read and convert units of time. This competency requires students to successfully convert time from
12-hour to 24-hour and vice versa. The best way to do so is to add or subtract 12 from the hours. For
example, to convert 3.15 pm into 24-hour time, 12 is added to 3.15. The time in 24-hour time is
15.15. Similarly, to convert 17.00 hours into 12-hour, 12 is subtracted and p.m. is added. So, the time
is 5.00 p.m. When converting 12-hour and 24-hour times, point out to the students that 12 p.m. stays
as it is while 12 a.m. becomes either 0.00. Move onto teaching the students how to solve problems of
time duration. Like all other world problems, students need to look out for clues to determine
whether they have to add or subtract time. When time is added, if the sum is greater or equal to 60,
carry it over. For example, if the sum is 95 minutes, 60 mins from it are carried over to the hours and
it becomes 1 hour and 35 mins. Similarly, during subtraction, 60 minutes/seconds can be borrowed
from hours and minutes respectively. Use the examples and exercises from the textbook to help
students solidify this concept.

Now that students are familiar with units of time and distance, they will now learn how distance and
time are related. The distance travelled over a particular period of time is known as the speed of an
object. Use the textbook to help the students understand the relationship between distance, time and
speed.
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Competency 2:

+ Calculate the area and perimeter of shaded and unshaded regions in composite shapes
* Find the circumference and area of a circle
« Calculate the surface area and volume of any 3D shape including right prims and cylinders

Stimulus: Students are familiar with basic 2D shapes, such as quadrilaterals and triangles and how to
calculate their area and perimeter. Recall with the students that area is the space enclosed within the
boundary of a shape, whereas the perimeter is the total length of the boundary. Start the lesson with
drawing a circle on the board as best as you can. Now ask the students how they would find the area
and perimeter of it. Once they answer, move onto explaining to the students the different parts of a
circle, namely circumference, radius, and diameter. Circle is the total lenght of circle. Radius refers to
the distance from the center of the circle to the circumference, whereas diameter is twice of a radius.
One way of measuring the circumference of a circle is to place a length of thread along the circle.
Take care to avoid overlapping the two ends of the thread. Straighten the thread and measure its
length along the scale of a ruler. The length of the thread gives the circumference of the circle. For
any circle, when the circumference is divided by the diameter, the answer is a number that

approximates to 3.14 or % . This number is called ‘pi’ and is denoted by the symbol .

To measure the perimeter of a circle, we use formula C = 2nr, where m is equal to % or 3.142 and r is
the radius. In case diameter, instead of a radius, is provided in a question, then the diameter is first
divided by 2 to attain the radius of the circle. Similarly, the area of the circle is calculated by nr?. Use
the exercises questions as guided and independent practice for students before moving onto finding
the area and perimeter of shaded and unshaded composite shapes. Explain to the students that
composite figures are made up of two or more shapes. Since this topic is already explained in the
previous class, use the textbook as support to help students determine the area and perimeter of
shaded and unshaded regions.

Move onto explaining the students how to find the surface area and volume of prisms. The unit for
surface area is m?, whereas the unit for volume is m’. Inform the students that prisms are 3D shapes
that have two identical parallel bases connected by flat sides. A cube and a cylinder are also prims.
Next, explain to the students that right prisms are called so O -

because the base and the faces meet at a right angle. Cuboids, ) r
cubes, triangular prisms and cylinders are all right prisms.

Students have previously learnt how to calculate the surface h h
area and volume of cube and cuboids. Recall with them the

formula and use it for examples in the textbook to help unlock

their memory. Q
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Stack a number of coins over one another and show that the space that fills Using the net of a
cylinder, explain to the students that the volume of cylinder is basically the space between two
circular bases extended through the height of the cylinder. To find the volume of a cylinder, the area
of circle, 7%, is multiplied by the height, that is 77°h. The surface area of the cylinder can be
calculated according to its net. Show the students, using a net, that a cylinder has a curved surface
and the circular base. So, to find the surface area, we know that:

Area of both circular bases = 7r* + 77
=2nr?

Area of the curved surface = height x circumference
=hxnr=2nrh

Area of two cicrular bases:
nr’ + nr? = 2mr?

Therefore, the total surface area of a cylinder = circular bases + curved surface
=2nr* + 2nrh
total surface area of a cylinder = 2nr(r + h)

Using the examples and exercise questions from the textbook, help the students gain mastery in this
competency.
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Scheme of Work

Estimated Number of Periods: 15

Scheme of Work

Specific Learning Outcomes

Number of
periods

« Convert between standard units of area (m?, cm?, mm? and vice
versa) and volume (m3, cm? and mm? and vice versa)

« Convert different units of distance
» Convert 12-hour clock to 24-hour clock and vice versa
» Convert between different units of time and speed

+ Calculate arrival time, departure time, and journey time in a given
situation (on the previous day and the next day)

* Solve real-world word problems involving distance, time, and
average speed

« Differentiate between uniform and average speeds

+ Calculate the circumference and area of a circle 3
* Calculate the area and perimeter of the shaded/unshaded region 3
in composite shapes
* Calculate the surface area and volume of any simple 3-D shape
including right prisms and cylinders 5

+ Solve real-life word problems involving the surface area and
volume of right prisms and cylinders

Prior Knowledge Assessment
Pupils should be able to:

» understand the relationship between different units of measurement.

+ find the perimeter of basic 2D shapes.

+ apply the formulae for the area of basic 2D shapes.

« identify and differentiate 3D objects as cubes, cuboids, and cylinders.
» Recognize the properties of 3D objects.

Written Assignments

Exercise Class Assignment Home Assignment
0.l I(c, d), 2(c, d), 3(c, d), 4(c, d), I(a, b), 2(a, b), 3(q, b), 4(a, b),
5(c,d), 7,9, 10 5(a, b), 6, 8
10.2 2,4,5,6 l, 3
10.3 I(b, c), 2(b, c), 3, 4(a, b, d) I(a), 2(a), 4(c)
10.4 l,3,5,7,8,9 2, 4,6

W



Evaluation
Ways to evaluate teaching and students learning.
Oral assessment

Written assessment
Teacher’s assessment
Peer assessment
Personal assessment



Review Worksheet

1. Choose the correct option in the following.
i. The ratio between circumference and diameter of circle is

A B.r
C.h D.A
ii. Circumference of a circle having a ratius 7 cm is
A. 44 cm? B.22 cm?
C.44 cm D.22 cm
iii. A wheel has a circumference of 22 cm, then the diameter is
A.2lcm B.14 cm
C.3.5cm D.7 cm
iv. Surface area of a triangular prism in which,a=b =¢, is
A. 2al+ 3ah B. 3al+ 2ah
C.al+2ah D.3al/+ ah
V. Area of a base of a prism is 50 cm?. is the volume of prism if its
height is 4cm?
A.300 cm? B. 200 cm?
C.100 cm? D.50 cm?3

2. Acircular table cover has a radius of 70 cm. Find the cost of doing pico the table cover

at the rate of Rs.20 per metre.



3. A piece of wire of length 6.28 cm is bent to form a circle. Find the area enclosed by
circle so formed. (n ~ 3.14)

4. Radius of the base of a cylinder is 2.I m. Find the height of the cylinder if its volume is
693 m>.

5. Atrain left a city at 9.45 a.m. and arrived at its destination at .30 p.m. How long did
the journey take?



6. Find the average speed of Sarim, who covers the first 300 kilometres in 4 hours and
the next 190 kilometres in another 3 hours. Convert your answer in m/sec.

a. A bus leaves for Sukkur at 4.30 p.m. It takes 4 hr 25 min to reach there. At what
time will it reach Sukkur?

b. A path 4 m wide runs around the inside of a square park of side 80 m. Find the
area of the path. Convert your answer in cm?.

«—72m—>

\

80m

A



c. Arectangular park, 60 m long and 40 m wide, has two paths, each 5 m wide,
running at right angles to each other through the middle of the park, one

parallel to the length and the other parallel to the width. Calculate the cost of
constructing the paths at Rs 500 per m2.

i3

5m

“«—40m—>

<«——c0m—>

d. Find the area and perimeter of the shaded region in the following shapes.

7m

2m 3m

e. Find the area of a circle of radius 7 cm.



f. Acircular park of radius 8 m has a path 2 m wide running around the inside of
its boundary. Find the cost of paving the path at the rate of Rs 600 per square
metre.

8. A rectangular block is formed by sticking two identical triangular prisms. One such
prism is shown in the figure:

a. What is the furface area of this triangular
prism?

b. What is the volume of this triangular
prism?







Data Handling

Bilingual Concept Builder Notes

Competency 1

* Recognise the difference between discrete, continuous, grouped, and ungrouped data
o Construct frequency distribution tables for given data (i.e., frequency, lower class limit, upper
o class limit, class interval and mid-point) and solve related real-world problems

» Select and justify the most appropriate graph for a data set and draw simple conclusions based
on the shape of the graph

 Differentiate between a histogram and a bar graph

» Construct and compare histograms for both discrete and continues data with equal interval range
o Recognise drawing and interpretation of bar graphs, line graphs, and pie chart

* Draw and interpret bar graph, line graph, and pie chart

Stimulus: Begin the lesson by asking the students to write their number of siblings on a paper. Once
all the students have done so, write them all on the board.

0,324111,0,0,5,5,3,2,1,0,0, 2,2
Now ask the following questions:
o Isthe data organised?
o Is the data discreet or continuous?
o Isthe data grouped?

Now ask the students if they can analyse the data easily. Students are most likely to say no. This is
because they the data is not properly organised. Such data is called ungrouped data. To group this
data, it must first be in ascending order and then written in a tabular manner as the following:

The data can then be further analysed in tabular form for using tally marks.

Siblings Tally Frequency
0-1 9
2-3 6
4-5 3

The first column of the table is the class interval which is the range of data divided into classes to
help analyse the data better. A class has an upper limit (highest value) and a lower limit (lowest
value). Frequency is the number of times a data value appears in an interval.
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QREQRD Unit 11 - Data Handling

In the above data, the highest number of siblings were 5 and the lowest number of siblings were
obtained 0. The data is spread between these two numbers. The spread of data is called the range of
data. It is obtained by subtracting the lowest value from the highest value. The range of the above
data set is: 5 - 0 = 5. Students often tend to create wrong class intervals; therefore, it is necessary for
them to arrange the data first and then find the highest and lowest data value. However, in case of
continuous data, where the values are anywhere within a range, there are no gaps between the upper
limit of one class and the lower limit of the other class. The class intervals are continuous. Once the
data is collected and organised, the most appropriate graph is selected to represent data. The
following table summarises the appropriate graphs and the reason for using it:

Data type Appropriate graph Reason
Categorical data Pie chart and bar graph To show the frequency of categories
Discrete data Bar charts and histogram | To show distribution of data across a data set.

Continuous data | Line graphs and histogram | To show distribution of data across a data set
and trends

Next, move onto explaining to the students the difference between bar chart and histogram. While a
bar chart represents categorical data, a histogram represents continuous numerical data. In bar
charts, there are gaps between bars while in histograms, the bars are adjacent to each other. Another
important difference is that while the categories on the horizontal axis in a bar graph can be
arranged in any order, the horizontal axis in a histogram is a number line where the values have to
be arranged in a certain order.Point out to students hat at times, there is a jagged line in the graph
along the x- or the y-axis. This line indicates that there are some numbers which are not shown in
the graph because there is no data for them. Move onto explaining the students how a histogram is
drawn. To create a histogram, draw the horizontal and vertical axis. Next, choose the title of the
graph “Number of siblings of students”. Label the horizontal axis “Frequency” and list the intervals
across the horizontal axis on a suitable scale. Label the vertical axis “Number of siblings.” For each
interval on the horizontal axis, draw a vertical column to the appropriate frequency value. Recall that
on a histogram, there are no spaces in between vertical columns.

Once the students understand the basic difference between bar graphs and histograms, move on to
explaining to them how data is represented on the line graphs and pie charts. The line graph shows
trends over a period of time. This may be done by plotting points on the graphs and joining them
using line segments. Line graphs are usually drawn to represent changes in the economy over a
period of time or rainfall pattern or even changes in prices of products. Whereas pie charts
represents data in a circle. Each sector of a circle represents a category. Since a circle is equal to 360
degrees, each sector of the circle is a fraction of 360 degrees. The value of each category can be
calculated by dividing the angle (representing a category) by the sum of angles (that is 360) and then
multiplying it to the total. When drawing pie chart, a protractor must be used for proper
measurement of each sector.
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QREQRD Unit 11 - Data Handling

Competency 2:

o Calculate the mean, median, and mode for ungrouped data and the mean for grouped data.

o Compare, choose, and justify the appropriate measures of central tendency for a given set of
data.

Stimulus: Begin the lesson by recalling that measuring central tendency is one of the statistical tools.
Explain to the students that measure of central tendency can be defined as a ‘middle’ value or
perhaps a typical single value of the data that tells us the way in which a group of data gathers
around a central value. In other words, it is a way to find or describe the centre of a set of data. The
three commonly used measures of central tendency are the mean, the median and the mode. Point
out to the students that Central tendency also helps us to compare one data set with another. For
example, if we have samples of weight of men and women of a certain age, by calculating the average
weight for each sample, comparison between the weights of men and weights of women becomes
easy.

Recall with the students that mean of ungrouped data is the sum of all values divided by the number
of values in each data set. The mean of a dataset is a single value that represents the entire
distribution. For grouped data, the midpoint of each class interval is first calculated by adding the
upper and the lower limit of a class interval and dividing it by 2. The midpoint (x) is then multiplied
by frequency to obtain fx.The mean of grouped data is then calculated by dividing the sum of fx by
the sum of all f. At times students tend to forget to calculate fx and calculate mean the way they
calculate it for ungrouped data, therefore it is necessary to have ample practice using the examples
and exercise questions from the book. Next, move on to recalling that median is the middle value of
a data set. Point out to the students that the correct median can be calculated only when the data is
arranged in an order. For an odd number of values in a data set, the middle value is the median.
However, for even the number of values in a data set, the median is the mean of two middle values.
Use different examples to help the students master this competency. The third measure of central
tendency is the mode, which is the value that appears the most in the dataset. Use the text in the
book to help students understand when it is appropriate to use mean, median or mode.

Competency 3:

* Explain and compute the probability of certain events, impossible events and complement of an
event

Stimulus: Students are familiar with the idea of probability and the terms associated with it. Recall
with the students that probability is the likelihood of an event happening. The scale of probability
ranges from 0 to 1, where 0 is impossible and 1 is certain. When a coin is flipped, the probability of
getting either heads or tails is equally likely to happen. To calculate theoretical probability of an
event, the number of favourable outcomes is divided by the number of all possible outcomes. So, the

probability of getting heads or tails is % Go through the following key terms of probability:
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QREQRD Unit 11 - Data Handling

Outcome A single possible result of an experiment

Event Set of one or more outcomes

Sample space Set of all possible outcomes of an experiment

Experiment A procedure that can be infinitely repeated and has a well-defined set of

possible outcomes

Combined events | Two or more experiments that are conducted together. These experiments can
either be repeated or involve two or more objects

Equally likely Equal chances of an event happening
event

Explain to the students that like in sets, complement of an event includes all the outcomes in sample
space that are not part of an event. This means that it is an events where the original event does not

occur. It is denoted by A’ For example, when rolling a dice to get 2, the complement of the event will
be ‘not rolling a 2’ which includes the outcomes {1, 3, 4, 5, 6}. Complement of an event is calculated

by P(not A) = P( A)

P(A) =1 - P(A). Use the textbook to help students attain mastery in this competency.
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Scheme of Work

Estimated Number of Periods: 16

Number of

Specific Learning Outcomes periods

* Recognise drawing and interpreting of bar graphs, line graphs,
and pie charts

* Recognise the difference between discrete, continuous, grouped
and ungrouped data

« Construct frequency distribution tables for given data (i.e.,
frequency, lower class limit, upper class limit, class interval and
mid-point) and solve related real-world problems

« Differentiate between a histogram and a bar graph

+ Construct and compare histograms for both discrete and
continuous

+ Select and justify the most appropriate graph(s) for a given data
set and draw simple conclusions based on the shape of the graph

« Calculate the mean, median, and mode for ungrouped data and
the mean for grouped data and solve related real-world problems;
Compare, choose, and justify the appropriate measures of central
tendency for a given set of data

« Explain and compute the probability of: certain events, impossible
events, and complement of an event (including real-world word 3
problems

Prior Knowledge Assessment

Written Assignments

Exercise Class Assignment Home Assignment
1.1 ,3,5,6,8 2,4,7
1.2 2,4,5,7,8 l, 3,6
1.3 I(c, d), 2(c, d), 3(c), 4, 5, 6 I(a, b), 2(a, b), 3(a, b)

Evaluation
Ways to evaluate teaching and students learning.
* Oral assessment
» Written assessment
« Teacher’s assessment
» Peer assessment
« Personal assessment
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Review Worksheet

1. Circle the correct answer in the following questions.
i. The most repeated value in the data is called

A. mean B. mode
C. median D. range
ii. Probability of 0 means that the event is to happen.
A. Impossible B. unlikely
C. likely D. certain
iii. Probability of | means that the event is to happen.
A. Impossible B. unlikely
C. likely D. certain
iv. The set of all possible outcomes of an experiment is
A. Event B. Sample space
C. Favorable outcome D. Combined outcome
V. The probability of getting a prime number is , Wwhen a dice is rolled
once.
Al B. |
6 3
c.l D.2
2 3

2. At the annual track event, the time taken, in minutes, by 50 athletes to run a I-km
course is presented in the form of the data below. Create a frequency distribution
table consisting of 6 classes.

13, 14, 20, 15, 16, 18, 20, 25, 27,17, 13, 15, 20, 14, 18, 19, 14, 26, 20, 15, 18, 17, 16, 19, 20, 30,
24,15, 14,16, 19,15, 16, 19, 12, 15, 18, 16, 19, 14, 15, 18, 17, 16, 20, 17, 14, 13, 18, 20



3. The Quaid-e-Azam Football Club of Karachi played 25 games in a particular season.
The outcomes of the games are tabulated below. Draw a bar graph to represent the
data.

Result Win Lose Draw Abandon
No. of Games 10 8 5 2

4. Out of Rs 45000 earned by Kulsoom, she spends Rs |5 000 on food, Rs 8000 on
utilities, Rs 7000 on entertainment, and Rs 15 000 on rent. Construct a pie chart for the
data.



5. Find the mean, median, and mode for the given data:
20, 50, 30, 34, 45, 27, 40, 10, 50, 50, 48, 52

6. The following table shows data values along with their respective weights. What is
the weighted mean?

X 2 | 10 | 14 8 [l 2 | 13
w 2 3 4 5 6 7 8




7. On Wednesday Ahmer has a choice of having custard, ice-cream cake, or banana
pudding in lunch. The probability of choosing custard is 0.5 and probability of choosing
ice-cream cake is 0.3.

a. Find the probability of choosing not to have ice-cream cake.

b. Find the probability of choosing to have pudding.

8. A bag contains 36 identical discs. 5 are marked with the letter V. |2 are marked with
the letter W. The rest are unmarked. A disk is chosen at random. Find the probability
that the disk chosen is:

a. marked b. unmarked




9. There are 24 red balls and x white balls in a bag. A ball is drawn random from the bag.

Given that the probability that the ball drawn is white is =)

7
a. Write down the probability that the ball drawn is red.

b. Calculate the value of x.

10. The spinner has 8 equal sectors.
Find the probability of:

a.spinning a 5




b. not spinning a 3

c.spinning a 6

d. not spinning a 6
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Students’ Learning Outcomes

Domain A: Numbers and Operations

Covered in
Math

Understood 7

With increasing degree of challenge, use the concept of place value
M-07-A-01 | for whole numbers, integers, rational numbers and decimal 12-14
numbers.
Round off whole numbers, integers, rational numbers, and decimal
M-07-A-02 | numbers to a required degree of accuracy, significance or decimal
places (up to 3 decimal places). 15-18
Use knowledge of rounding off to give an estimate to a calculation;
M-07-A-03 )
to check the reasonableness of the solution.
M-07-A-04 |Recall H.C.F and L.C.M. 29-30
Recall - Recognise, identify and represent integers (positive,
M-07-A-05 | negative and neutral integers) and their absolute or numerical
value.
. . . 14-15
M-07-A-06 |Identify and represent (on a number line) rational numbers.
A Represenj[ whole numbers, integers, and decimal numbers on a
number line.
M-07-A-08 |Identify and convert between various types of fractions. 18-19
Compare (using symbols <, >, =, < and =) and arrange (in
M-07-A-09 |ascending or descending order) whole numbers, integers, rational 19-21
numbers and decimal numbers.
M-07-A-10 | Verify associative and commutative properties of rational numbers.
Verify associative, commutative, and distributive properties of 25-28
M-07-A-11 )
rational numbers.
M-07-A-12 Solve real-world word problems involving operations on rational
numbers.
Recognise the order of operations and use it to solve mathematical 22-24
M-07-A-13 | expressions involving whole numbers, decimals, fractions, and
integers.
M-07-A-14 | Calculate rate and average rate of quantities. 40
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Review Worksheet

M-07-A-15

Calculate increase and decrease in a ratio based on change in
quantities.

39-41

M-07-A-16

Explain and calculate direct and inverse proportion and solve
real-world word problems related to direct and inverse proportion.

41-47

M-07-A-17

Identify and differentiate between selling price, cost price, loss,
discount, profit percentage, and loss percentage.

48-51

M-07-A-18

Explain income tax, property tax, general sales tax, value-added
tax, zakat, and ushr.

51-59

M-07-A-19

Solve real-world word problems involving profit, loss, discount,
commission, tax, zakat, and ushr.

48-59

M-07-A-20

Recognise and calculate squares of numbers up to 3-digits.

30-33

M-07-A-21

Find the square roots of perfect squares of (up to 3-digits) natural
numbers, fractions, and decimals.

M-07-A-22

Solve real-world word problems involving squares and square roots.

33-38

M-07-A-23

Use language, notation, and Venn Diagrams to represent different
sets and their elements. (natural numbers, whole numbers, integers,
even numbers, odd numbers, prime numbers)

2-4

M-07-A-24

Identify and differentiate between:
- subset and superset

- proper and improper

- equal and equivalent

- disjoint and overlapping.

4-6

M-07-A-25

Describe and perform operations on sets (union, intersection,
difference and complement).

8-10

M-07-A-26

Verity the following:
AnB'Q
AUA'=U

(AUB) =A'nB'
(ANB)=A'UB
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SLOs Domain B: Algebra ‘
M-07-B-01 | Recall recognizing simple patterns from various number sequences.
Recall how to continue a given number sequence and find:
M-07-B-02 |- term to term rule
- position to term rule 60-62
M.07-B-03 F.1nd terms of a sequence when the general term (nth term) is
given.
M-07-B-04 | Solve real-life problems involving number sequences and patterns.
M.07-B-05 Studel.lts will know Muhammad bin Musa Al- Khwarizmi as the >
founding father of Algebra.
M-07-B-06 Recall variables as a quantity which can take various numerical 6
values.
NEO/EB Recognise open and close sentences, like and unlike terms, variable,
constant, expression, equation, and inequality.
Recognise polynomials as algebraic expressions in which the 62-64
M-07-B-08 )
powers of variables are whole numbers.
M-07-B-09 |Identify a monomial, a binomial, and a trinomial as a polynomial.
M-07-B-10 | Add and subtract two or more polynomials. 64-66
Find the product of:
- monomial with monomial
M-07-B-11
- monomial with binomial/trinomial
- binomials with binomial/trinomial S
Simplify algebraic expressions (by expanding products of algebraic
M-07-B-12 | expressions by a number, a variable or an algebraic expression)
involving addition, subtraction, and multiplication division.
Explore the following algebraic identities and use them to expand
expressions:
M-07-B-13 |(a+b)*=a’*+ b*+2ab 69
(a-b)*=a*+b*-2ab
a*-b*=(a+b)(a-Db)
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M-07-B-14 Factorise algebraic expressions (by taking out common terms and
by regrouping). 69-72

M-07-B-15 | Factorise quadratic expressions (by middle term breaking method).

M-07-B.16 Construct linear equations in two variables such as; ax + by = c, o
where a and b are not zero.

M-07-B-17 | Recall solving linear equations in one variable. 73-77

M-07-B-18 | Introduction to Cartesian coordinate system. 79-80
Plot th h of the li i =0 wh # f

M-07-B-19 |} ot the Hiph o ‘t e mear.equatlon ax +b=0wherea#0ando 0.3
linear equations in two variables.

M-07-B-20 Becognise and state the equation of a horizontal line and a vertical 80-81
line.

M-07-B-21 | Find values of 'x" and 'y’ from the graph. 82

SLOs Domain C: Measurement ‘

M-07-C-01 | Convert different units of distance. 86-87

M-07-C-02 | Convert 12-hour clock to 24-hour clock and vice versa.

M-07-C-03 | Convert between different units of time and speed. §7-89
Calculate arrival time, departure time, and journey time in a given

M-07-C-04 ] ) i
situation (on the previous day and the next day).

O Solve real-world word problems involving distance, time, and
average speed. 89-91

M-07-C-06 | Differentiate between uniform and average speeds.

M-07-C-07 Calculat'e the area and perimeter of the shaded/unshaded region in 04.97
composite shapes.

M-07-C-08 | Calculate the circumference and area of a circle. 91-94

Iculate the surf: | f imple 3-D sh

M-07-C-09 .Ca cu ‘ate t e SR auise) and vl wif sy sl 3-D shape o
including right prisms and cylinders.

M-07-C-10 Convert between standard units of area (mz', cm?, mm? and vice 86-87
versa) and volume (m?, cm® and mm? and vice versa).

NG SolYe real—‘life word préblems involving the surface area and volume S0
of right prisms and cylinders.
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SLOs | Domain D: Geometry

Recognise quadrilaterals and their characteristics (parallel sides,

M-07-D-01 |equal sides, equal angles, right angles, lines of symmetry etc) 106-107
Square, rectangle, parallelogram, rhombus trapezium, and kite.

M-07-D-02 | Differentiate between convex and concave polygons. 104

M-07-D-03 | Translate an object and give precise description of transformation. 118-120

ML Know tha‘F the perpendi(.:ular distance from a point to a line is the =
shortest distance to the line.

M-07-D-05 Descrlbe. the prop.ertles ofa c1r<‘:le;. centre, radius, d1ametef, chord, U
arcs, major and minor arc, semi-circle, and segment of a circle.
Calculate unknown angles in quadrilaterals using the properties of

M-07-D-06 | quadrilaterals (square, rectangle, parallelogram, rhombus, 108-109
trapezium, and kite).
Understand the relationship between interior and exterior angles of

M-07-D-07 | polygons and between opposite interior and exterior angles in a 103-106
triangle.

M-07-D-08 Ca‘lcula.te the interior and exterior angles of a polygon and the sum T
of interior angles of a polygon.
Recognise identity and draw lines of symmetry in 2-D shapes and

M-07-D-09 |rotate objects using rotational symmetry; and find the order of 115-118
rotational symmetry.

M-07-D-10 | Calculate unknown angles in a triangle. 108-109

M-07- D-11 Construct dlffe.rent types of triangles (equilateral, isosceles, scalene, o115
acute-angled, right-angled, and obtuse-angled).
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Domain E: Statistics and Probability

- Recognise drawing and interpreting of bar graphs, line graphs,
and pie charts.

- Differentiate between a histogram and a bar graph.

M-07-E-01 | _ Construct and compare histograms for both discrete and 123-131
continuous data with equal interval range.

- Select and justify the most appropriate graph(s) for a given data
set and draw simple conclusions based on the shape of the graph.

Recognise the difference between discrete, continuous, grouped

M-07-E-02 121-122
and ungrouped data.
Calculate the mean, median, and mode for ungrouped data and the

M.07.E.03 | mean for grouped data and solve related real-world problems; BlE

Compare, choose, and justify the appropriate measures of central
tendency for a given set of data.

Construct frequency distribution tables for given data (i.e.,
M-07-E-04 | frequency, lower class limit, upper class limit, class interval and 122-123
mid-point) and solve related real-world problems.

Explain and compute the probability of: certain events, impossible
M-07-E-05 | events, and complement of an event (including real-world word 134-136
problems).




