Bilingual Concept Builder Notes

Competency 1

« Describe sets using language (tabular, descriptive, and set-builder notation) and Venn diagrams
* Find the power set (P) of set A where A has up to four elements

Stimulus: Begin the lesson by reviewing with the students that sets are a well-defined collection of
objects and the multiple methods of describing a set. Recall basic set notation such as curly brackets,
element, not an element, and empty set. Students so far have learnt basic methods of describing sets,
that is, descriptive and tabular form. Descriptive method of describes set using words, such as Set A
is a set of vowels in the English alphabets, whereas tabular method describes a set by listing the
members of the set within curly brackets, that is A = {a, e, i, 0, u}. Introduce them to set builder
method/notation of describing a set. This method specifies the properties that all the elements of the
set satisfy. For example, the B = {x | x € N < 10} is read as B is a set of all elements of x such that x
belongs to natural numbers less than or equals to 10. 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 on to recalling with them what subsets are. Explain to them that a set whose members are also
part of another set is a subset. For example, if A = {1, 2, 3,4, 5,6} and B={2, 3,4, 5,6, then Bisa
subset of A and A is the superset of B. Set B is a proper subset of A as set A has elements that are not
part of B. An improper subset, however, has all the same elements as its super set. If Set
C=1{a,b,c,d} and Set D = {c, d, b, a}, then Set C is an improper subset of D. Every set is an improper
subset of itself. 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.

Furthermore, move on to recalling with the students the different kinds of sets: finite, infinite, equal,
equivalent, disjoint, overlapping, and empty sets.

o Finite sets have a limited number of elements.
o Infinite sets have an unlimited number of elements.
o Equal sets are two sets that have the same elements.

« Equivalent sets are two sets that have the same number of elements even if the members of the
sets are different.
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« Disjoint sets are two sets that have no elements in common.
« Null set does not have any element.

» Overlapping sets are two sets that have at least one common element and atleast uncommon
member in both sets.

Once the students have revised all the key vocabulary sets, explain to them what a power set is. This
concept is related to subsets, so it can be taught together. A set that has all possible subsets is called a
power set. A power set includes the empty set and the set itself. It is denoted by P. The cardinality of
a power set depends on the number of possible subsets formed from a given set, that is 2" where

n = the number of elements in a set. You may use Example 1 from the textbook to help support your
explanation.

* Describe operations on sets and verify commutative, associative, distributive laws with respect to
union and intersection

» Verify De Morgan’s laws and represent through Venn diagram

Stimulus: In order to introduce operations on sets, students need to first revise and recall what a
universal set is. Once they do, recall with them that 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,bcd efandB={ef g h},then AUB={a,b,c,d, e f, g h}.

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 intersection of two
sets is an empty set. This means that both the sets are disjoint sets. Inform the students that the
union and intersection of three sets work the same way as the union and intersection of two sets.

The most appropriate method of teaching students how to prove different properties of sets is by
using as many examples as possible. The operation of sets, unlike numbers, is mainly finding the
union and intersection of two or more sets. It is always best to solve the operations step-by-step to
avoid any kind of mistake or confusion. The first step is to solve the operations within the brackets
once they are done, solve the operation outside the bracket. For example, consider A = {1, 2, 3},
B={2,4,6},and C = {2, 5, 6, 7}, to perform operation A U (B U C), we first solve (B U C) and then
AUBUCQ)ie,

A={1,2,3}
B = {2) 4) 6})
C=1{2,5,6,7}

BUC=1{2,4,6}U{2,5,6,7} = {2,45,6,7}
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BUC=1{2,4,6}U{2,5,6,7} = {2,45,6,7}
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So, AUBUC)={1,2,3}U{2,5,6,7} =1{1,2,3,4,5,6,7)

Similarly, A n (B n C) is done in the same manner. Point out to the students that the equation asks to
find the intersection and not union.

BnC)=1{2,4,6} n{2,5,6,7} ={2, 6}
So,An(BnC)={1,2,3} n{2,6}={2}

To help the students attain mastery, you may solve the following equations on board.

e AUBNC)
BnC={2,4,6}n{2,5,6,7} ={2,6}
AUBNnC)={1,2,3} U {2,6}={1,2, 3,6}

e« An(BUC)
BUC={2,4,6}U{2,56,7} ={2,4,5, 6,7}
An(BUC) ={1,2,3}n{2,4,5,6, 7} = {2}

« (AUB)UC
AUB={1,2,31U{2,4,6} ={1,2,3,4, 6}
(AUB)UC={1,2,3,4,6} U{2,5,6,7} ={1,2,3,4,5,6,7}

« (AnB)UuC
AnB={1,2,3}n{2,4,6}={2}
(AnB)UC={2}U{2,5,6,7} =1{2,5,6, 7}

The above examples can be represented in Venn diagrams. Each set will have a circle of its own, such
that all three circles overlap. Sets follow the commutative property of union and intersection. That is
the changing the order of sets in union or intersections operations does not change the answer.
Similarly, sets also follow the associative property of union and intersection; that is changing the
sequence in which the operation is performed does not change the answer. Sets also follow the
distributive law of union over intersection, thatis A U (B n C) = (A U B) n (A U C) and distributive
law of intersection over union, thatis A n (B U C) = (A n B) U (A n C).Use the examples from the
textbooks to support your explanation.

Move on to explaining to the students how De Morgan’s law can be verified using Venn diagrams.
Let’s consider the following example.

U=1{2,4,6,10,12, 14}
A=1{2,6,10, 12}
B = {6, 10, 12, 14}

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 individual
complements. From the above example,
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AUB={2,6,10,12,14} andso (AUB) =U - (A U B) = {4}

The left side is {4}.
LHS
U U
4 A B 4 A B

AUB (AUBY
Moving on to the right side:

A=U-A,s0{2,4,6,10,12, 14} - {2,6, 10, 12} = {4, 14} and
B =U-B,s0{2 4,610, 12, 14} - {6, 10, 12, 14} = {2, 4}, so
AnB=1{414}n {2 4}

= {4}
RHS
U U
“ A E B “ E B

A B

Since the left and right hand side are equal, the identity, (A U B)’ = A’ n B;, is proved.
U

4
A'NB

A

o

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=1{610,12},50 (AnB)'=U-AnB=1{2 4,14}
The left-hand side = {2, 4, 14}.

LHS
U U
4A B 4A B

AUB (ANBY
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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
AUB =1{4,14} U {2, 4}

=1{2,4,14}

S
=<

g 9

A B

Since the left- and right-hand side are equal, thus the identity, (A n B)' = A' U B', is proved.
U

4A B

g

A'UB'

Students often tend to reverse the law or get confused with the symbol; therefore, extra care should
be taken when proving the identity. You may use the examples and questions form the book to gain
mastery in this competency.
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Real Numbers

Bilingual Concept Builder Notes

Competency 1

o Differentiate between rational and irrational numbers.

o Identify and differentiate between decimal numbers as terminating (non-recurring) and non-
terminating (recurring).

« Demonstrate the following properties: closure property, associative property, existence of
identity element, existence of inverses, commutative property, distributive property, and ordering
property

Rationale: Students have prior knowledge of natural numbers, whole numbers, integers, and

rational numbers. All these numbers, along with irrational numbers, fall under the umbrella term of

real numbers. Real numbers are used in every aspect of life - finances, measurement, architecture,
engineering, and programming. They help with problem-solving skills and build computational
fluency. To introduce real numbers, start by revising rational numbers, and then introduce irrational
numbers before working with real numbers.

Stimulus: For the students to understand what real numbers are, they need to first recall rational
numbers and then be introduced to the types of decimal numbers and irrational numbers.
Therefore, begin the lesson with rational numbers. Students have prior knowledge of what rational
numbers are. Any number (natural numbers, whole numbers and integers) that can be represented
in a fractional form (where the denominator is never 0) is a rational number. Rational numbers
include decimal numbers as decimals are fractions with the denominator in the power of 10.
Decimal numbers are either terminating or non-terminating. Explain to the students that
terminating decimal numbers have finite digits after the decimal point; for example,

% =0.75, l% = 1.25, etc. However, non-terminating decimal numbers have infinite digits after the
decimal point, for example L _0333...

3
Non-terminating decimal numbers can either be recurring, where the same digits occur multiple
times after the decimal point, or non-recurring, where the digits after the decimal point are all
different. Once the students understand what terminating and non-terminating decimal numbers
are, introduce them to irrational numbers. Irrational numbers are non-terminating, non-recurring
decimal numbers. For example, the numerical value of i, 3.141592654 ..., where the digits after the
decimal points are non-terminating and non-recurring. Hence, 7 is an irrational number. Other
examples of irrational numbers are V2, V5, V8, etc.
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Now, once the students have recalled rational numbers and R
understood what irrational numbers are, define real numbers as Q Q

N

a set of numbers that contain rational numbers and irrational
numbers. The set of real numbers is denoted by R. Real
numbers can be represented anywhere on the continuous
number line.

Q = Rational numbers, Z = Integers, W = Whole numbers,

N = Natural numbers, Q = Irrational numbers.

Once the students can easily identify and define what real numbers are, move on to explaining to
them the properties that real numbers fulfil. The commutative and associative law applies to real
numbers, that is changing the order in which the numbers are added or multiplied and grouping
them together does not change the answer. The distributive law of multiplication over addition
applies to real numbers as well. Real numbers also have additive = 0 and multiplicative identity = 1,
that is when 0 (additive identity) is added to any real number, or when 1 (multiplicative identity) is
multiplied with any number, the result retains the original number. Similarly, real numbers have
additive and multiplicative inverses, that is when an inverse number is added or multiplied to any
real number, the answer is 0 and 1, respectively. There is another property that students have yet to
know that applies to real numbers - the closure property. Real numbers are closed under addition,
multiplication and subtraction. The term ‘closed’ means that when an operation (such as +, X, + or -)
is applied to the members of a set (real numbers) the answer is always the member of the same set
(real number). This means that when any two real numbers are added, multiplied or subtracted, it
always results in a real number. The last property that students need to know is the ordering
property of real numbers. There are six conditions of ordering property that you may use from the
textbook to explain to the students.

Similar to the absolute value of integers and rational numbers, the absolute value of real numbers is
the distance from 0 in either of the directions on the number line.

« Round off numbers up to 5 significant figures
o Analyse approximation error when numbers are rounded off

Stimulus: Begin the lesson by explaining to the students how approximation and estimation are used
in our daily lives. We use it when cooking, measuring, or creating timelines for our daily tasks.
Students are familiar with rounding off. Inform them that rounding off is a method of estimation.
Rounding off is done to the nearest whole number, decimal number and significant figures.
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Rounding off to whole numbers and decimals can be done either using the number line or other
methods. Recall both the strategies and students may choose to use either strategy according to their
ease. However, at this level, students mostly tend not to use the number line as it takes time. So,
recall with them that when rounding off a number, consider the digit immediately to the right of the
rounding place. For example, in case of whole NUMBERS, if a number is to be rounded off to the
nearest thousands, hundreds is considered, and if the rounding place is hundreds, tens is 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. For example, 75,765
rounded off to the nearest thousands is 76000, and rounded off to the nearest hundred is 76,800. The
strategy works the same for decimals, positive and negative integers, and rational numbers, except
for fractions which are first converted into decimals. The rounding place of decimals are tenths,
hundredths, and thousandths. For example, 56.454 rounded off to the nearest tenth is 56.5 and to the
nearest hundredth would be 56.45. Rounding off to the nearest tenth, hundredth and thousandth is
the same as rounding off to 1 decimal place, 2 decimal place and 3 decimal places, respectively.

Use examples and exercises from the book to help students master rounding off to nearest whole
numbers and decimal places. Once the students can accurately do so, move on to explaining
rounding off significant figures to them. This concept is fairly new for the students, so students must
tirst know what significant figures are. Significant figures, as the name suggests, tell us the accurate
or reliable digits in a number. These figures convey the meaning of a number according to the
accuracy. For example, 6.543 has four significant numbers. Explain that there are rules to determine
which numbers are significant. Use the rules from the textbook with examples to support your
explanation.

Move on to explaining rounding off to significant numbers. When rounding off to certain significant
figures, if the next significant digit is 5 or greater than 5, the number is rounded up but if the digit is
less than 5 the number is rounded down, and the rest of the digits will be replaced by 0. For example,
the number 54345 has 5 significant figures. If the question requires students to round off to the 3
significant figures, they must look at the 4™ significant digit from the left, i.e., 4. So the number will be
kept as it is, i.e. 54300. In case of decimals, zero after significant digits are retained so that precision of
the rounded number is retained. For example, 3.147 has four significant digits. If the question required
to round it off to 2 significant digits, we look at the 3™ significant digit, i.e., 4. So, the number is rounded
down to 3.140 to show that the number is precise to the thousandth place, even though the value does
not change mathematically.
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Once the students can successfully round off numbers, they can proceed to learning about approximation
errors. Approximation is done when the results are uncertain. A value can be approximated by estimation,
rounding off, decimal places or significant figures. Since the approximate value is not the exact value,
the possible difference between the exact and approximated value is the approximation error.

Explain to the students that approximation error is measurable only when the exact value is known.
The error can then be calculated by subtracting the approximated value from the actual value. With
reference to the example in the book, we find the area of three values, 9.5 cm, 10 cm, and 10.5 cm. Once
the area is calculated, the approximated values are subtracted from the actual value and the maximum
possible approximation error is calculated.

« Find the square root of natural numbers, common fractions and decimal numbers

Stimulus: In the previous grades, students worked with square numbers and found square roots.
Begin the lesson by recalling with the students what square numbers are. The square of a number is
obtained when a number multiplies by itself. For example, if 3 is multiplied by 3, the product is 9. It
can therefore be said that the square of 3 is 9 or 3 = 9. A perfect square is defined as the product of
two integers of equal value. For example, 64 is a perfect square because it is a

square of +8 and -8, that is 8 x 8 = 64, and (-8) x (-8) = 64. The numbers

1,4,9, 16, ..., 100 are all perfect squares. | il 52_5
Next, recall with them that the square root of a number is finding the number x 1=
that is multiplied by itself to result in a square number. For example, if (2)* = 4, 25 | | 25
the square root of 4 is 2. The square root symbol is V called the radical. x 5 _(l) 2 g

Students have already learnt and used the prime factorisation method to find

the square root of perfect squares. They know 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. The students will now use the long division method to find square roots of numbers. This
method is a little tricky and so requires ample practice to attain fluency.

To find the square root of 225, the digits are paired starting from the right (unit place). These pairs
are called periods. The pairs of 225 are 2 and 25. The first digit from the left is 2. So, we find the
largest square less than 2, which is 1* = 1. So, 1 is the first digit of the square root. 1 is thus the
dividend as well as the quotient. Multiply 1 x 1 and write it below 2 as well. After subtraction, the
remainder is 1. Next, bring down the pair 25 to make it 125. Now, the unit digit of the divisor is
obtained by the trial-and-error method. Assuming the unit digit is 5, the divisor will be 25.
Therefore, 25 x 5 = 125. Write 5 in quotient place. Thus, the square root of 225 is 15.
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When bringing down the next pair, students often tend to think that square root is just half of a
number or simple division, emphasise to them that square root is actually the inverse of squaring a
number and that is finding the number that is multiplied by itself. Students often also do not pair the
digits correctly or start pairing them from the left. Point out that since place value increases from
right to left, the pair also starts from right to left. Another common mistake that students make is
the incorrect estimation of digits — they choose the next digit without checking if the product
exceeds the dividend. The best way to fix this mistake is by telling them a simple hack, that is
(divisor + digit) x digit < current dividend.

Once the students are clear on how to find the square root using long division method, move on to
finding the square root of decimal numbers. The difference between finding the square root of
whole numbers compared to decimal numbers is that when pairing digits, the whole number part of
the decimals is paired right to left while the fractional part of the decimal numbers is paired left to
right. In certain cases, there may not be enough digits to pair in the fractional part. Therefore, zero is
added to the right to pair pairs. This does not change the value of the number. Emphasise this point
multiple times while teaching them to avoid any mistakes. Secondly, the decimal is introduced in the
square root when the whole number part is done, and the first group of decimals is brought down.
Use examples from the textbook to explain how the square roots of decimals and non-perfect
squares are found.

» Recognise perfect cubes and find cubes of up to 2-digit numbers and cube root of up to 5-digit
numbers which are perfect cubes.

Stimulus: Begin the lesson by asking students to look around the room and find 3D objects. Can
they spot a cubical object or a cube around the classroom? A cube has three dimensions - length,
width, and height. When measuring the volume of a cube, we multiply all three dimensions. Let’s say
if the length of a cube is 1 m, the width and height will also be 1 m and the volume will be:

Im x 1 m x 1 m =1m’. When a number is multiplied by itself three times, we get the cube of a
number. For example, 2 is multiplied three times, that is, 2 x 2 x 2 = 8. The cube of 2 is 8 or

(2)? = 8. Similarly, (-5)° = -125 because (-5) x (-5) x (-5) = -125. Students often make the mistake
of either adding the number three times or simply multiplying the number by 3. Emphasise that the
number must be multiplied three times by itself to get a cube of a number. Like perfect squares,
perfect cubes have three identical factors. 8 and 125 are perfect cubes. Point out to the students that
decimals and fractions can also be cubed even though they may not result in a perfect cube. For

example, (0.3)* = 0.027 which is not a perfect cube and (%)3 = 16745 also not a perfect cube.

Once the students gain mastery in cubing numbers, move on to explaining them that cube root of a
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number is finding the number that is multiplied by itself thrice to result in a cube number.
For example, if (2)° = 8, the cube root of 8 is 2. The symbol of cube root is . Mention to the
students that cube root is the inverse of cubing a number and not finding one-third.

Explain to the students that prime factorisation is used to find the cube root of a number. Once all
prime factors are determined using division ladder, we express the factors as triplets and one number
from each triplet of prime factors. The product of the chosen factors is a cube root of the number.
For example, the prime factors of 64 are 2 x 2 x 2 x 2 x 2 x 2. So, the cube root of 64 is 2 x 2 = 4.
Point out to the students that the prime factors of numbers that are perfect cubes occur in triplets
and so the cube root of each number has one number from each triplet. Similarly, when finding the
cube root of decimals, they are first converted as fractions. And then the cube root of the
denominator and numerator is determined. The final simplified answer is the cube root of the cubed
decimal. Fractions follow the same step. Use examples and exercise questions from the textbook to
help students strengthen their understanding.
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Compound Proportion

Bilingual Concept Builder Notes

Competency 1

o Calculate direct, indirect, and compound proportions.

Stimulus: Students have basic knowledge of what proportion is. It is a way of stating that 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. Recall the
terms of the proportion - end terms (extremes) and middle terms (means). To find a missing term in
proportion, we equate the product of extremes to the product of means.

Next recall two types of proportions to the students. In direct proportion, if one quantity increases,
so does the other quantity, or if one quantity decreases, so does the other quantity. Whereas, in
inverse or indirect proportion, if one quality increases, the other decreases or if one quantity
decreases, the other increases.

In this competency, the students will learn about direct proportion. Since y X x, it is easy to
determine how increase or decrease in one quantity will affect another quantity. When calculating
how one variable will change another variable, we use a constant value, k. On the graph, direct
proportion shows a straight line passing through the origin. In case of an increase in quantities, the
graph goes upwards, whereas in case of a decrease, the graph goes downwards. On the contrary, for

inverse proportion, y % This equation shows how when x increases, y decreases and vice versa.
Graphically, the graph for inverse proportion is never straight, but rather curved. When making the
graph, it is recommended to use a free hand to join the points.

Once the students can successfully solve problems related to direct or indirect proportions, move on
to compound proportion. Compound proportion methods, involving more than two variables, are
helptul to solve everyday problems in our lives and business problems involving partnerships and
inheritance. Point out to students that while solving real-life problems based on compound
proportions, we follow certain rules depending on the conditions involved. These problems can be
solved by replacing the unknown value in equal proportions by x.
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Financial Arithmetic

Bilingual Concept Builder Notes

Competency 1

o Convert Pakistani currency to well-known international currencies and vice versa

Rationale: The outcome of this competency is to develop financial literacy amongst students as a
part of everyday life. We deal with money all the time. This skill helps the students manage
budgeting, understand taxes and the rules of inheritance, insurance, etc. Students are already
familiar with basic financial arithmetic. Here, they will learn more about currency conversion,
insurance, and inheritance.

Stimulus: Begin the lesson by asking the students if they know anyone who lives abroad. If they say
yes, ask them if they know which currency they use. Ask them if they have seen any exchange places
around the town. Once you get all the answers, divide the class into groups. Provide them with a list
of objects with foreign currencies. Ask them to recognise the currency and the country it is used in.
Help them out if they are stuck. Now, ask them how they can convert the objects with foreign price
tags into Pakistani rupees. Once the activity is done, introduce the students to currencies used all
around the world. Mention the prominent currencies — United States Dollars (USD), Great British
Pounds (GBP), Arab Emirates Dirhams (AED), Saudi Arab Riyals (SAR), Chinese Yuan and
Japanese Yen. To convert currency, students will be using unitary method that they have previously
learnt in primary classes; this is because the exchange rate of any currency is equal to one unit of
local currency.

Usually, the conversion or exchange rate is provided, and students are to calculate how much of one
currency money is when converted. That is, if a is the money in one currency, and b is the
conversion rate, a x b = the amount of money after exchange (c). This formula is manipulated
according to need. For example, if the conversion rate of USD to PKR is 1 USD = 282 PKR. The unit
rate of USD is known to convert 50 USD to PKR, 50 x 282 = PKR 14100. Similarly, if PKR 50 000 is
to be converted to USD, we divide, that is 5(2)3(2)0 = 177.30 USD. However, point out that the buying
and selling rates of currency are usually different. We buy at a slightly higher conversion rate and sell

at a slightly lesser currency rate. Use the examples and exercise from the textbook to help students
master this competency.

Competency 2:
» Explain and calculate profit percentage, loss percentage, and discount
Stimulus: Students have prior knowledge of how to calculate profit, loss and discount. Recall with

them that the cost price is the price at which an item is purchased, whereas the selling price is the
price at which the item is sold. If the cost price is greater than the selling price, it would result in a
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loss. Whereas, if the selling price is greater than the cost price, it would result in a profit. Recall that
the percentage of profit or loss is calculated in terms of cost price as it is the initial investment made
by the seller. Ask them what discounts are. Revise with them that discount is 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. Recall the following formulas and how they can be manipulated using
different examples from the textbook:

o profit = selling price - cost price

o loss = cost price - selling price
profit
cost price
o loss % = (loss/cost price) x 100

o profit % = ( ) x 100

discount
marked price
Once the students have revised and recalled what they have previously learnt, introduce them to the
term ‘successive discount’ and ask them what they think it means. Explain to them that a successive
discount is a discount offered over another discount. For example, at an annual sale, a shop offers
15% discount. But if you buy from the shop for the first time, you get an additional 10% discount.
This additional 10% discount will be calculated on the selling price after 15% reduction on the
marked price. For example, an article has a marked price PKR 5000. So, after 15% discount, the
selling price will be (% x 5000 = 5000 — 750 = 4250. Now a successive discount will be calculated
on 4250 instead of 5000, so (% x 4250 = 4250 - 425 = PKR 3825. So, PKR 3825 will be the final
selling price of the article. Students often tend to apply (15% + 10%) on the overall price. Point out to
them that the second discount is applied on the already reduced price and that successive discounts

o discount percentage = ( ) x 100.

are not additive. Use the exercise from textbook to help the students practice calculation of
successive discounts.

» Explain and calculate profit/markup, principal amount, and markup rate

Stimulus: This competency depends on the student’s ability to calculate markup on the principal
amount. For this, the students, first, need to understand what markup is. Explain to them that at
times, businesses often need to borrow money from institutions such as banks or individuals. The
sum of money that a person borrows or lends is called the principal amount. The rate at which this
money is borrowed is the markup rate. This rate is expressed as percentage. The amount of time, in
years, that money is borrowed for is called the period. Therefore, the sum of money borrowed along
with the amount of money calculated by markup rate together, is called profit or markup. When
money is deposited in banks, the extra money that the bank gives back is called the profit. When the
borrowed money is returned with the extra amount, it is called markup. Explain to the students that
markup is calculated using the following formula:
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Markup amount = principal x markup rate + time period
Amount = principal amount + markup amount

Point out to the students that the above formula can be manipulated to calculate any unknown value.
For example, A person invested money at the markup rate of 10% per year for 7 months yields
Rs 8400, find the principal amount.

Markup amount = principal x markup rate + time period

8400 = principal amount x (&) X (%

100
8400 = principal amount x 0.0583
principal amount = 8400
0.583

= Rs 14408

Use different examples and questions from the textbook to help students master this competency.

» Explain insurance, partnership, and inheritance

Stimulus: At this point, students are well versed in financial transactions and literacy. Move on to
explain to the students about insurance. To avoid any risks, people and companies pay a small
amount to the insurance company, who in return protect them financially against unfortunate
events. Insurance can be of many kinds. There is health insurance, risk insurance, vehicle insurance
etc. The company who sells insurance is the insurer and the person who buys insurance is called the
insured. The insurance fee is called a premium which is valid for a period called the term of policy.
The insurance that is sold is called a policy. The compensation money given by the insurance
company is called the face value of the policy. Use the textbook to explain life and vehicle insurance
in detail. The amount of premium is calculated in the same way as we calculate the percentage of a
value or quantity. For example, If Ali insures his car for Rs 800 000 under comprehensive insurance

at an annual premium rate of 6% of the face value of the policy, we pay a premium of:

% x 80000 = Rs 48000. Use the examples and exercises from the textbook to further explain

insurance to the students.
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Once the students can successfully solve insurance questions, move on to inheritance. In Pakistan,
we follow the laws of inheritance according to the Shariah law. In Islam, there are certain conditions
of how inheritance is distributed. If a man dies, his inheritance is distributed in such a way that his
wife gets 1/8" of it. The rest is distributed in such a way that a son inherits twice the share of a
daughter. To calculate inheritance, we reinforce the applications of ratio and percentages.

For example,

if a man leaves behind Rs 50000,
his wife will get - x 50000 = Rs 6250.
Amount left = 50000 - 6250 = Rs 43750
Now, considering a man has a son and a daughter, the rest of his inheritance will be distributed as:

Son’s share: daughter’s share

2:1
So, son’s share % x 43750 = Rs 29166.67, and
daughter's share = < x 43750 = 14583.33.

Similarly, partnership is also calculated using ratio or percentage of how much each partner has invested
in a business. Use the examples and exercises from the textbook to help the students attain mastery in
his competency.
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Algebra: Polynomials

Bilingual Concept Builder Notes

Competency 1

» Identify base, index/exponent, and its value

o Deduce and apply the following laws of exponents/indices:
- Product law
- Quotient law
- Power law

Stimulus: Students have previously learnt that there is a special way of writing a number that is
multiplied multiple times. This method is called index notation. Square and cube numbers are
written in the form of index notation. Understanding index notation is essential for algebra and
working with exponents. Begin the lesson by writing 3° on the board. Ask the students to use their
prior knowledge and deduce what it means. Now write 3 x 5and 3 x 3 x 3 x 3 x 3 on the board
beneath 3°and ask them which is the correct one. Most of the students are likely to say the latter.
For the students who were not able to answer, recall and revise with them that 3°is index notation
for 3 x 3 x 3 x 3 x 3 because it tells us that 3 was multiplied five times to itself. Tell them that 3 is the
base number and tells us the number being multiplied and 5 is the exponent/index/power that is the
number of times the number is multiplied. When solved, 3°is the index notation for 243.

index/exponent/power

3./
10
base j

Similarly, 10° means 10 is multiplied thrice and results in 1000. Explain to the students that if

a" = x, a" is the index form of x, the base a # 0 and n is the index or power. The word ‘indices’ is the
plural for index. We say that 3 is raised to the power of 5 or 10 is raised to the power of 3. Write
multiple examples of index notations on the board and ask them to identify the base and the
exponents to reinforce the student’s learning.

Once the students can easily identify and differentiate between base and exponent/index/power,
move on to explaining to the students that certain laws apply on indices. The first law is the product
law which states that if two numbers are multiplied that have the same base but different index, the
exponents are added, a™ x a” = a™*". For example: 6° x 6*have the same base, 6, but different
exponents, that is 6 and 4, respectively. So, the exponents will be added: 6° x 6* = 6°** = 6'°. However,
if the bases are different but the exponents are the same, the bases are put in a bracket and multiplied
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and then raised to the power x, that is a™ x b™ = (ab)™.

For example: 3¢ x 5! = (3 x 5)*= (15)* = 15 x 15 x 15 x 15 = 50625.

Students often tend to add bases instead of exponents, therefore emphasise on both the conditions
multiple times to help them understand clearly.

Now, explaining to them the next law, the quotient law. As the name suggests, this law is related to
the division. When the bases are the same, but the exponents are different, the exponents are
subtracted, a™ + a” = a® ~". For example: 5* + 5* = 5*% = 5?

However, if the bases are different and the exponents are the same, we divide the bases and then
raise them to the power, a"+ b"= (%)“. For example, (1—74)2 = (2)? = 4. Students often get confused
and subtract the bases and divide the exponents. Therefore, ample practice should be done to avoid
such errors. Finally, discuss the power law with the students and explain that when there is a power
on an already powered number, the powers are multiplied, (a™)" = a™.

For example: (3*)> = (3)** = 3%

Move on to explain to the students that if the exponent is a negative number, the base is reciprocated
and then the base has a positive exponent which can be further simplified. Similarly, if the base is a
negative number, the exponent determines if the answer will be a positive or a negative number.
That is, if the exponent is an even number, the answer will be positive. However, if the exponent is
an odd number, the power will be negative. Use the examples and exercise from the textbook to help
students gain mastery in this competency.

o Recall the addition and subtraction of polynomials
+ Recall the multiplication of polynomials
» Divide a polynomial of degree up to 3 by: a monomial and a binomial

Stimulus: In prior grades, students learnt the difference between open and close statements. Recall
with them that open statements contain incomplete information to determine if it’s true or false. A
closed statement, however, is either always true or always false statement with complete information.
In algebra, because of variables, there are usually open statements. Next, move on to revising with
them that a polynomial is an expression which consists of variables and coefficients and
mathematical operators. A polynomial 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 degree of 2x° — 5x* + 3x? is 4.

Ask the students to differentiate between like and unlike terms. By this point, they should be
well-versed with the difference as they have learnt and applied the use of like and unlike terms
during addition and subtractions of polynomials. Revise that the addition of polynomials can be
done horizontally or vertically. Number operations applied on polynomials follow the sign rule of



L?//S"( :|/'.):| -0 b,’g 8.3(“5.9552

2L am x b = (ab)m (RO e L power X I E A6 bty p DI 8L W Ut
3t x 5= (3 x5)*=(15)*= 15 x 15 x 15 x 15 = 50625
u!uﬂ“’éuf‘?gﬁlnz,wjag,f!ufvuz;,/(ff bases_b. L exponentsoﬁfujL/uM;ﬁ}’T
/“LL;“ "quotient law"uil?l{f:ﬁu}ﬁ’LflufiLnizd/lgMKJwZﬂfC)u{’oﬁ/ conditions ¥
EXponentsV.:/}dgnL;,?..{’ baseggfZ.lgg(:ﬁ‘/)’ﬁ'cé’u*%‘a&wc;(:yu]@,I‘L/zlﬁd‘c’_(tflr:?
UnJCg basesj(l:‘ 5% + 52 = 542 = 52//P£JL’;’* am +a"=am "o at’bb@ﬁ[ exponentsidfbﬁc;
ZJé ans br= ( )“:u*LLaL/ powerfﬁu’l/;'u”g/fﬂ[ basesf/dfﬁ..f’ exponents s/
Lic_uy}’l‘u/”m‘ u"L)/’/f’v/ exponentsmuﬂ/ basesfu"d_/u“:ﬁ/(lzl)z (2)? = 4//}1’
power law /96 u’]!ulélcw,f.ﬂ’ L)’é}d/b/fu ,gladb/i/ﬁd/utza,ut/fa u’u/‘&
ui'gﬁl/ powersuj;;uiiglgdg powerobss ;I isl v 5225 powerc‘&?{,;ﬁﬁ@fguuﬁ;/gé
dﬁ{' exponentsjfé;_%:u@,c;wb;/,b (392 = (3)*2 = 384/}4’4’:JL‘3‘ (@) =a™ . bl Ve’
S "Lﬁ@k&dVTﬁ/c’&W&&nﬁtat’@gf}( exponentcaﬁ/i'}"at’lgg:&u’:‘;”Q/:’/ base ¥ » » 4
L eXponentG’i;,w (f?ﬂ}’&gn ;,w.:‘?..«g.,!ﬁgl’f‘at‘/u*’jd exponent ;Mﬂ)ﬁ(}:lg basej'z//
PR power L /% ¥ v 34 (odd)JU:.f'/fi exponent (70"~ €vsuet L1122 I (even number) s 4 =5
bl SR e T .,qu’»,fadﬂfizia_u/d‘u/// e i b §

-uﬁC’/‘-; /J’Z Z_LJM Cz d/ polynomials *

u‘;l/, :’/JIL .«/" d/polynomials o

J“: fJ "/ binomial ,s/ monomial ¥ polynomials & F d/'/) .
Openf;éuul/d"jvéw-u?u?t/u/ugw (L closed s/ OpenL,‘JbJ:u}jLﬁﬁ Jf
3% ) ;«Lo}’”;};i e a_/u"’" KJ_s (false) sl (true) e & I Ut &/ ubﬁl’”dﬂ U~ statement
-t s (variables) l/‘”u"/-g' Ry AN e Ut L/JJ}G;”VL-)’”JIJ'VLL« closedfu&u*
) < expression {1 polynomial ,J/c;_';/'/d (ool /,/u’p’ Lot open bl b e 2 SU7
S < lﬁn e u;ﬂ" u“’g_c‘- Cae J}y/n (mathmatical Operations) Lf I# &l:iot./ sl coefficients «(variables)
.{l L /5> « single numeral..{' £ ¥ term .{'J/ - J> expression b/ L}{}'ﬂ munoromial;{' polynomial
L < expression ] JS:/;“ (terms) » % < (Fs & binomial L1 -2 (product) —” S b6 =12 (L151)
43. L a_/u%/ (degree) o3 K polynomial ..{! Wi Jﬂ (terms) (j.:uf J! ‘a/;UJ = (L‘ fb:’ trinomial /5
26 - 5xt g b L JL‘:’*‘Q 1% L/()l’“‘!/ (highest exponent) ¥ @ e % r& terms25 ¢ expression
term J#s ! [Jb/“ znJ! -ufl'/'. J/ § unlike terms s like termsos fu.?f:'_ (w-‘a 4 degree  + 3%
S0 Je1 unlike terms ! like =Y Fs & § polynomials & U1 £l bbw J§ L & Sk 3¢



OXFORD . c
UNIVERSITY PRESS Unlt 5 = Algebra: POlynomlals

integers. These rules apply to coefficients, leaving the variable part unchanged. Recall with the
students how when two terms are multiplied, it results in a new term. 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, then exponents are added. It should be pointed out that when
multiplying an algebraic expression horizontally 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. Inform the students that an easy way of doing it is by using the FOIL method.
That is First (multiply the first terms), Outer (multiply the outer terms), Inside (multiply the inside
terms) and Last (multiply the last terms). In vertical multiplication, the longer is written on top
while the shorter expression is written beneath it. Each term of the first expression is multiplied by
each term of the second expression. The two products are then written in separate rows with similar
terms, one beneath the other in separate columns. All like terms are then added and simplified.

Once the revision for previously learnt concepts is done, introduce to the students how division of
polynomials by a monomial and a binomial is done. The division of polynomials is done using the
quotient law of indices. To divide the polynomial with another polynomial, follow the steps:

o Arrange the dividend and the divisor in ascending/descending powers of the same variable.

 Divide the first term of the dividend by the first term of the divisor and write the quotient in the
tirst position scheduled for the quotient.

o Multiply each term of the divisor by the quotient and subtract the product from the dividend.

o Bring the remaining part of the dividend to the lower level, in line with the dividend left from
Step 1.

o Divide this dividend by the divisor as carried out in the second step. Continue the process until
no further division can be carried out.

« Differentiate between an arithmetic sequence and a geometric sequence
* Find terms of an arithmetic sequence using:

- term to term rule

- position to term rule

o Construct the formula for the general term (nth term) of an arithmetic sequence
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Stimulus: Students are familiar with number patterns. They know and understand increasing,
decreasing and repeating patterns. Until Grade 7, students recognised and were able to complete
patterns using term-to-term rule and position-to-term rule. In this grade, they will be able to
successfully construct formulas for the general term.

Start the lesson by writing the following number sequence on the board: 5, 10, 15, 20. Ask the
students to further extend the terms. Once they do, tell them that we notice a constant difference
between each term. The terms differ by +5, which is common between all terms. Such a sequence is
an arithmetic sequence. Explain to the students that an arithmetic sequence only deals with addition
and subtraction. It is described as a list of numbers where each term differs from the previous term
by a constant quantity, that is there is a constant difference between each successive term. Now write
the following sequence on the board: 1, 2, 4, 8, 16, .... Now ask the students if they can figure out the
next term of the sequence. Inform them that here, 2 is multiplied in the previous term to get the next
term. Such a sequence is a geometric sequence. Explain to the students that geometric sequence is a
sequence where each term, after the first, is obtained by multiplying the preceding term by a
constant number. That is, there is a constant ratio between two successive terms. Geometric
sequences deal with multiplication and division.

Once the students can easily differentiate between arithmetic and geometric terms, it would be easier
for them to construct the formula for the nth term in an arithmetic sequence. Introduce the students
to the following formula: T =T, + (n-1)d; where T, is the first term and d is the difference between
two terms. This formula can be used if the first term and the common difference between any two
successive terms is known. Consider the following sequence: 3, 7, 11, 15. To extend the terms and
find any random term from the sequence, we first need a formula for the nth term. Ask the students
what the first term is that is 3. Now ask if they can figure out the difference between two successive
terms. They may choose any two terms from the sequence; the difference will remain 3. Now to find,
let’s say 18™ term, we substitute all the value in the nth formula:

T =T, + (n-1)d

T =3+ (n-1)3
T =3+4n-4
T =4n-1
Now substituting 18 in the nth place to find the 18" term:
T, =4(18)-1
=72-1

=71
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Students often make mistakes substituting the values in the formula, therefore use guided practice
for step-by-step substitution. Also explain the logic behind (#-1) that is the jumps between numbers
from the first term to the nth term are one less than the term number. Use examples and exercises
from the textbook to further strengthen the students’ concepts. Also, reinforce the students’
knowledge using independent worksheets.
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Algebraic Expressions:
Expansion and Factorisation

Bilingual Concept Builder Notes

Competency 1

e Recognise the following algebraic identities and use them to expand expressions:
- (a + b)*=a*+b*+2ab
- (a - b)P=a*+b*-2ab
- (a+ b)a - b)=a*-Db?

e Apply algebraic identities to solve problems like (103)?, (1.03)% (99)% 101 x 99

Stimulus: Students have explored algebraic identities. Now they will use those identities to expand
and factorise algebraic expressions. Write the following statement on the board: 2x + 6 = 10. Ask the
students how they can make this statement true. After they have answered, substitute the value of

x with 2 and solve the equation. Explain to the students that the statement is only true when we
substitute x with 2 and not any other value. Such a statement is called an equation because both sides
of the equality signs are the same, only if x = 5. Inform the students that since x = 5 is a condition,
this is a conditional statement. Now 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 4, will the equation remain
true? Help them substitute x with 4 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 calculations easier. There are three
identities.

Move on to explaining identities one by one using the textbook. The

a b — Q
identities can be proven geometrically as well. The area of the square L
is a x a = a*. Draw a large square on the board and split it into a larger
square, a smaller square and two rectangles as shown. To prove it S @ ab
geometrically, explain the following to the students:
M
The area of PQRS (with sides a cm and b cm) = (a + b)? cm?. N N 0
< ab
The area of the larger square PLMN = a* cm* 1
S P R

The area of the smaller square OMPR = b*cm?.
The area of each rectangle = ab cm”.
The area of square PQRS = area of PLMN + area of OMPR + area of 2 rectangles = a> + b* + ab + ab

Area of square PQRS = (a* + b* + 2ab) cm?* = (a + b)* cm?
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The results obtained in algebra tally with the results obtained in geometry and give us the first
algebraic identity, square of the sum of two terms: (a + b)* = a*> + 2ab + b*

Next, move on to the second identity, square of difference of two terms. This identity can be proved

geometrically as well. Ask the students to assume that the length of

a

a square ABCD is a cm. (a-b) b _,
In the square ABCD, AB = a, PB = b T A b
So,AB-PB=AP=a-b:

(a-b)? b(a-b)

The area of the larger square ABCD = a*> cm™ a

The area of the smaller square APQR = (a - b)* cm?”. R Q S
The area of each rectangle = b(a - b) cm®. b(a-b) b?
The area of the small square QSCT = b* cm?. © D T C

The area of the square APQR = area of the square ABCD - area of 2 rectangles — area of the small
square QSCT.

(a-b)*=a*-bla-b)-bla-Db)- b
=a’-ab+b*-ab+ b*-b?
=qa’-2ab + b?

The results obtained in algebra tally with the results obtained in geometry and give us the second
algebraic identity, square of difference of two terms: (a - b)* = a’>- 2ab + b*

Check up on the students to see if they are following your lead and can easily understand how
algebraic identities can be proven and attained geometrically. The last identity is the product of sum
and difference of two terms. To prove this identity, a square is split as shown:

Let the length of a square ABCD be equal to a cm.
In the square ABCD, AB = a, AL = b. .
~AB-AL=1B=a-b. —b— (a-b)

To prove it geometrically, remove the small square ALMN as shown.
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Place the remaining rectangle LBPM beside the rectangle NPCD as shown. Observe the new figure:
In the bigger rectangle NLBD, NL = BD = (a + b) and LB =ND = (a - b).

The area of NLBD = (a + b)(a - b) cm?. f a — b—
N P L
The area of rectangle NPCD = a(a - b) cm* T
The area of rectangle PLBC = b(a - b) cm™ ,
(a-b)
(a+b)a-b)=a(a-Db)+b(a-D)
=a’-ab+ ba - b? 1
D C B
— P — (a+b) —

The results obtained in algebra tally with the results obtained in geometry and give us the third
algebraic identity, square of sum and difference of two terms:

(a+b)a-0b)=a>-b.

Move on to using these identities to solve problems. Emphasise to the students that identities are not
only used for algebra, but for numbers and variables. When applying identity to any number or
expression, signs should be noticed. For example,

to find the square of 3b + 3¢, (a + b)* = a®+ 2ab + b* identity. Similarly, when using identities on
numbers, it is always best to use smaller numbers.

For example, to find the value of (294)? (300-6)* should be solved instead of (200 + 94)* as 200 and
94 are both bigger numbers and would require more calculation. Use examples and exercises from
the textbook to further solidify the students’ concepts.

At times, these identities are manipulated to help solve problems. This is done when the values of
terms are required to be substituted. Such a process leads to formulas such as:

o a’+b*=(a+b)’-2ab,

o« a’+b’=(a-0b)+2ab,

e 4ab=(a+b);-(a-b)

e (a+b)f=(a-b)+4ab,

e (a-b)l=(a+b)-4ab, and

o 2(a*+b)=(a+Db)+(a-b>
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HKEE, @-b) (a+b) =56 NLBD
(a-b) &S, at - b) = 3§ NDCD S
8, ba - b) =36 PLBC S
D C B™ (a+b)a-b)=a(a-b)+bla-b)
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o a’+b*=(a+b)*-2ab
e @+b=(a-b)+2ab,
e 4ab=(a+b)-(a-b)
e (a+bf=(a-b)+4ab,
e (a-b)l=(a+b)-4ab, and
e 2A@+b)=(a+b)+(a-bR
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« Factorise the following types of expressions:

- ka+kb+ kc

- ac+ad+ bc+ bd
- a+2ab+ b

- a*-b?

- a?x2ab+b*- 2

* Manipulate algebraic expressions:

- (a+b)P=a®>+3a*+3ab’>+ b’

- (a-b)y=a*>-3a*h+3ab’>- b’
Stimulus: Students are familiar with what factors are. Recall the definition of factors, which are
numbers that divide another number completely, without leaving any remainders. Now, ask the
students to find the factors of 64. Inform them that similar to numbers, algebraic terms also have
factors. Ask them if they can figure out the factors of an algebraic term, for example, xyz. Once they
reply, move on to explain that xyz is essentially x x y x z and so has multiple factors, x, y, z, x), yz, xz,
and xyz. Use the following as examples to show factors of algebraic expression:

o The factors of (a®> - b?) are (a - b), (a + b), and (a? - b?).
o The factors of (a®> - 2ab + b?) are (a - b), (a - b), and (a? - 2ab + b?).

o The factors of 3a> — 9a + 12ab are 3, a, 3a, (a - 3 + 4b), 3(a - 3 + 4b), a(a - 3 + 4b),
and 3a (a - 3 + 4b).

In generic terms, if an expression containing two or more terms possesses a common factor, then
that factor is a factor of each term. So, for the expression, AB + BC, A is a common factor in both
terms so, the factorised expression would be AB + BC = A (B + C). Similarly, for the expression
ax + bx — cx, x is a common factor and so it is isolated first.

So, ax + bx — cx = (a times x + b times x — c times x) = x (a + b - ¢).

Further explain to the students that in case of different numbers, common factors are considered.
For example, the common factor in 8cx + 10cy + 12cz is 2¢ as 8, 10 and 12 are common factors of 2.
So, the factorised expression would be 2c(4x + 5y + 6z). Point out to the students that numbers and
variables can both be considered common factors. Move on to explaining another method of
factorising algebraic expression - by regrouping them. Regrouping is done when there are no
common factors except 1. Therefore, we break down an expression into parts. For example, the
expression 5ab — 3a + 10b - 6, the first and second terms are grouped together and thus can be
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factorised as: a (5b - 3) as a is the common term. Now, third and fourth terms are grouped together,
and the common factor is 2. Therefore, 10b - 6 is factorised as 2(5b -3). The common factor in both
groups is therefore (5b - 3). So, the factors of 5ab — 3a + 10b - 6 are (56 - 3)(a + 2). Solve another
example to solidify the concept for the students.

8xy—-5x+8y-5
(group together the first two and the last two terms)

x(8y-5)+8y-5
x(8y-5)+ 1(8y-5)
(x+1)(8y-5)

Use different examples and exercises from the textbook to help students practice and ace the
concepts. The last method of factorising algebraic expressions is by using identities. Revise the
identities of students and write them on the board:

- (a+b)}=(@+b)a+b)

=a’+ 2ab + b?
- (a-b)*=(a-Db)a-Db)
=a*-2ab+ b?

(a+b)a-b)=a*-b*

Explain to the students that these identities are very useful in finding the factors of variety of
algebraic expressions which are perfect squares or the product of the sum and difference of two
variables. For example, to factorise x* + 4x + 4, it is observed that the expression is the square of the
expression (x + 2). The first term of the expression is the square of x while the second term is the
square of 2. The middle term is 2 X x x 2 = 4x. So, factorisation becomes easy and evident, that is
(x +2) (x + 2). Inform the students that identities make it easier to factorise expressions and avoid
large calculations only if the correct identity is used or applied.
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Competency 3:

Manipulate algebraic expressions:
o (a+b)l=a’+3a’b+3ab?+ 1’
e (a-b)=d’-3a% +3ab*- b’

Stimulus: Students have learnt algebraic identities involving squares of sum of two terms, square of
difference of two terms, and the square of sum and difference of two terms. Here, they will learn to
cube the sum of two terms and the cube of difference of two terms. The binomial cube identities are
derived exactly as the previous binomial square identities.

The identity for (a + b)* and (a - b)* was obtained by multiplying (a + b) by (a + b) and multiplying
(a - b) by (a - b), respectively. The identity for (a + b)* and (a - b)’ can also be obtained in a similar
manner, whichis: (a+ b)*=(a+b)(a+b) (a+b)anda-b)’=(a-b)(a-b)(a-Db).

Use the textbook to explain the expansion of the expression to the students. Geometrically, the
identities can be proven using a cube that has an edge measuring (a + b) cm and has volume (a + b)*
cm’. This cube, with volume (a + b)* cm?, can be broken into pieces which represent the terms in the
expansion of (a + b)’.

iy
b SOS O O o
| N Whsierls ol
b
a a b
(a+b)® = a’ + 3a%b + 3ab? + b

Move on to using these identities to solve problems. Emphasise to the students that the same rules
that apply for square identities apply to cubic identities. When using identities on numbers, it is
always best to use smaller numbers. For example, to find the value of (1.05)?, (1 + 0.05)* should be
evaluated as instead of (2 - 0.95)° as 2 and 0.95 are both bigger numbers and require more
calculation. Use examples and exercises from the textbook to further solidify the students’ concepts.
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Linear Equations and
Linear Inequalities

Bilingual Concept Builder Notes

Competency 1

* Recognise the gradient of a straight line. Recall the equation of horizontal and vertical lines,
thatisy=candx=a

* Find the value of °y’ when ‘x’ is given from the equation and vice versa

* Plot graphs of linear equations in two variables, that is y = mx and y = mx + ¢

* Interpret the gradient/slope of the straight line

* Determine the y-intercept of a straight line

Stimulus: Begin the lesson by recalling that linear equation is any equation that has the order/
exponent/power of 1 and that there are three forms of representing linear equations. The equations
for horizontal line, vertical lines, and any straight line on the Cartesian coordinates are y = v, x = a,
and ax + by = c.

Explain to the students that there are two more ways of representing equations; y = mx + ¢ and

y = mx. The m in the equation represents the gradient of the line, while c is the point of intersection
on the y-axis. To construct the graph of these equations, a number of values for x are taken and
substituted within the equation to find corresponding values of y. Point out to the students that if the
points do not line up, there has been a mistake, and students need to go through their work again.
Next, move on to explain to the students that to find the value of gradient, we select any points on
the graph to calculate change in x over changes in y. The slope of the positive gradient slopes up
from left to right while the slope of the negative gradient slopes down from left to right. Use the
textbook to support your explanation.

Competency 2:

o Construct simultaneous linear equations in two variables

« Solve simultaneous linear equations in two variables using:
- elimination method
- substitution method

- graphical method
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Stimulus: Students are familiar with linear equations. Recall with them that any equation that has
the order/exponent/power of 1 is called a linear equation. The students know how to solve linear
equations with one variable. In this grade, they will learn how to construct and solve linear equations
with two variables. Tell the students that you've thought of two numbers that sum together to 20, and
their difference is 6. Now ask them to figure out the numbers you have thought of. Let them
conclude and discuss their answers with them. Once they do, move on to explaining to them that we
can assume x and y as the two numbers you have thought of. Now, to fulfil the conditions, we can
assume that:

x+y=20

x-y=6

Such equations are called simultaneous linear equations. Simultaneous linear equations are a set of
equations that share one or more common variables and are solved together at the same time. The
equations above are simultaneous. To solve such equations, three methods are used. Out of the
substitution and elimination methods, unless instructed otherwise, students may use either method
to find an answer according to their ease. The graphical method uses a graph to find the solution,
which is the point where both lines intercept.

Begin with explaining the substitution method where we first isolate one variable (y) from an
equation (iii).

(i) x+y=20

(ii) X-y=6

(ii) isolate x from equation
S0, Xx-y=6

(iii) x=6+y

Now, equation (iii) is substituted in equation (i) to obtain the value of y.

subsitute equation (iii) in equation (i)

so, x+y=20
6+y)+y=6
6+2y=20
2y=20-6
2y=14
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Once the value of y is obtained, substitute y in equation (ii) to obtain the value of x.

subsitute y = 7 in equation (ii)
xX-y=6

x-7=6

x=6+7

x=13

To veritfy if the values of both variables arecorrect, ask the students to substitute them and check if
the equations are true. Once the students are easily able to carry out the substitution method, move
on to the elimination method. In this method, one variable is eliminated or removed by either
adding or subtracting the corresponding terms of the equation. Point out to the students that to
eliminate a variable, the numerical value of the coefficient of both variables in both equations must
be the same. In case it is not, it must first be made common by multiplying the number with a
common factor. For example, for equations 3a + 5b = 31and 2a + 3b = 20, multiply the first equation
with 2 and the second equation with 3 to get common coefficients. Secondly, if the signs of the
coefficient are different, we add the equations. If the signs of the coefficients are the same, we
subtract the equations. Using examples from the textbook, explain the elimination method to the
students. Emphasise to the students that any of the two variables can be eliminated first, but the
result will always be the same. Students often make the mistake of thinking any number may be a
value of x or y; however, it is necessary to point out that the solution must satisfy both the equations
at the same time.

The last method is the graphical method. Explain to the students that simultaneous equations can be
solved graphically by drawing the graphs for each equation on the same axes. The coordinates of the
point of their intersection are the solution to the simultaneous equations. To draw the graph,
multiple values are substituted in each equation, and the graphs are plotted. If there is no
intersection, it is concluded that there is no solution. In such cases, students often think that they
have made a mistake. Therefore, it is necessary to emphasise that such equations mean that the lines
are parallel, and no solution is a valid outcome. Similarly, if both lines coincide completely with one
another, the solutions are infinite. Using the examples and exercises from the book, help the students
construct simultaneous equations and solve them.

o Solve simple linear inequalities, thatisax > borcx<d,ax+b<corax+b>c

» Represent the solution of linear inequality on the number line
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Unit 7 - Linear Equations andLinear Inequalities

Stimulus: Begin the lesson by writing inequality signs on the board: <, >, <, >. Ask the students what
each of them means. Inform the students that these signs help describe the relationship between
quantities that are not equal. Linear inequalities, as the name suggests, are linear equations, but
instead of the equality sign, there is an inequality sign. This is because linear inequalities show a
range of possible solutions instead of one. For example, 5x + 7 < 22 means all the possible values of x
that make the make the expression true are less than 22. It is very necessary to emphasise this point
as students often treat the inequality sign as an equal sign, not realizing that inequality refers to a
range of values. Before solving inequality, explain the following properties of inequalities to the
students:

« Addition property of inequality: adding the same number to each side of the inequality does not
change the inequality sign.

 Subtraction property of inequality: subtracting the same number to each side of the inequality
does not change the inequality sign.

o Multiplication property of inequality: multiplying the same number to each side of the inequality
does not change the inequality sign provided that the number is a positive number. However, in
case of multiplication with a negative number, an equivalent inequality is not produced unless
the inequality sign is flipped.

» Division property of inequality: dividing the same number to each side of the inequality does not
change the inequality sign provided that the number is a positive number. However, in case of a
division with a negative number, equivalent inequality is not produced unless the inequality sign
is flipped.

Linear inequalities are simplified in the same way as linear equations. However, it is essential to
point out to the students that they need to be extra careful about the inequality sign when
multiplying or dividing both sides by a negative number. Similarly, when swapping the left- and
right-hand sides, it is also essential to change the direction of inequality. For example: 12 > 2x + 7

12>2x+7
12-7>2x

5>2x
5
X< 7
Move on to explaining to the students how to represent inequalities on the graph. The graph of
linear inequality in one variable is a number line. Use an open circle for < and > and a closed circle
for < and 2. Use the text and examples from the textbook to help students attain mastery in this
competency.
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Practical Geometry

Bilingual Concept Builder Notes

Competency 1

« Construct a triangle when:

three sides (SSS)

two sides and included angle (SAS)

two angles and included side (ASA)

a right-angled triangle when hypotenuse and one side (HS) are given

« Construct different types of quadrilaterals (square, rectangle, parallelogram, trapezium,
rhombus, and kite)

o Draw angle and line bisectors to divide angles and sides of triangles and quadrilaterals

Stimulus: This competency would require students to use their knowledge of properties of various
2D shapes and apply it practically. Begin the lesson with a short recap of the properties of triangles
and quadrilaterals. Explain to the students that triangles are closed figures with three sides and
vertices. A triangle has six components that determine its type. Equilateral, scalene, and isosceles
triangles are named according to the sides of the triangles, whereas acute-angled, right-angled and
obtuse angled triangles are named according to their angles. Point out to the students that a triangle
can be uniquely determined and, in our case, constructed when three independent components are
known. The components are:

o Side-side-side (SSS): if the three sides of two triangles are given.
o Side-Angle-Side (SAS): If two sides and the corresponding angles of those sides are given.

« Angle-Side-Angle (ASA): If two triangles have two corresponding angles, and the side included
between these two angles is given.

« Right angle-Hypotenuse-Side: This condition is specific only to a right-angle triangle. If length of
one side and the hypotenuse is given.

Once the students have recalled triangles, move on to recalling with them the properties of
quadrilaterals. Revise with them that quadrilaterals are closed 2D figures that have four sides and
vertices with all interior angles summing up to 360°. Square, rectangle, parallelogram, trapezium,
rhombus, and kite are all quadrilaterals. Use the following table to help students revise the properties
of the mentioned quadrilaterals.
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Special Parallelogram | Rectangle Rhombus Square Kite
quadrilateral

(special type of | (special type of X | 7
parallelogram) | parallelogram)
(special type of
rectangle and
rhombus)
Diagonals Bisect each Bisect each Bisect each Bisect each Cut each other
other other and are | other at 90° other at 90°, | at 90° and one
equal in length | and bisect the | are equal in of them bisects
interior angles |length and the interior
bisect the angles
interior angles
Line(s) of 0 2 2 4 1

symmetry

Once the students have revised all properties of 2D figures, it helps 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.

~Vv /%
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Special Parallelogram | Rectangle Rhombus Square Kite
quadrilateral

(special type of | (special type of X | 7
parallelogram) | parallelogram)
(special type of
rectangle and
rhombus)
Diagonals Bisect each Bisect each Bisect each Bisect each Cut each other
other other and are | other at 90° other at 90°, | at 90° and one
equal in length | and bisect the | are equal in of them bisects
interior angles |length and the interior
bisect the angles
interior angles
Line(s) of 0 2 2 4 1

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

v

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.
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Congruence, Similarity,
and Transformation

Bilingual Concept Builder Notes

Competency 1

 Identify congruent and similar figures (in your surroundings)
o Apply properties of two figures to be congruent or similar
« Apply postulates for congruence between triangles

Rationale: The outcome of this competence allows students to develop geometrical skills and visual
literacy of recognising different shapes in real-life. Congruence in figures is an interesting concept
that helps us build and improve mathematical reasoning skills. It is a bridge to understanding more
complex geometric topics such as transformation, symmetry, and tessellation.

Stimulus: Begin the lesson by bringing in two coins of the same and different sizes. Show the coins
to the class. Now, using a bigger and smaller coin, slide the bigger coin over the smaller coin and ask
the students if both the objects coincide completely with one another. The students will say no. Now,
using the coins of the same size, place one over the other and ask the students if both the coins
coincide with one another. They will say yes. Explain to them that the smaller and bigger coins were
similar to each other, however the two coins of the same size were congruent. Explain the terms
‘similar’ and ‘congruent’ to the students. Congruent figures coincide completely with each other
when one is slid or turned around and placed over the other. The method used to examine
congruence by placing one project over the other is called the method of superposition. Congruent
objects are always the same shape and size. However, in cases of congruent figures, sides and angles
are considered. The matching sides are known as corresponding sides, and the corresponding angles
that match corresponding positions in the other figure are known as corresponding angles. Inform
the students that the symbol for congruence is =, which means ‘is congruent to. Once students are
familiar with the definition of congruence, move on to the topic of congruence in triangles. Draw
two triangles on the board:

Y4 R

7 cm

X Y Q P

For two triangles to exactly coincide with each other, all their parts must be respectively congruent.
That is:

o Length of XZ = Length of PR
o Length of ZY = Length of RQ
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o Length of XY = Length of PQ
e msZ=m<sR
e msZX=msP
¢ msY =mzQ

For the students to prove that both triangles are congruent, they need to show that all six of the
above elements of one triangle match the corresponding elements of the other triangle. Point out to
the students that the order in which the vertices and lengths of two triangles match must be known.
This order is symbolically known as:

o 7 <+—» R (Z matches with R and R matches with Z)
¢« X<e—P
e Y«—>Q

Students often tend to believe that the angles are important; however, the order of length is equally
important, that is, ZY «— RQ and not QR. Further explain to the student that three pairs of
corresponding parts can also determine if the triangles are congruent. The conditions are:

 Side-side-side (SSS): If the three sides of two triangles are equal, the triangles are congruent.

« Side-Angle-Side (SAS): If two sides and the corresponding angles of those sides are equal, the
triangles are congruent.

« Angle-Side-Angle (ASA): If two triangles have two corresponding angles and the side included
between these two angles are equal, then the triangles are congruent.

» Right angle-Hypotenuse-Side: This condition is specific only to a right-angle triangle. If two
corresponding angles and the side included between these two angles, are equal, then the
triangles are congruent.

Use examples from the book to further explain the above conditions to the students. Once they are
well-versed with the concept, move on to similar figures.

Revise the definition of similar explained in the start of the lesson, that is similar figures have the
same shape but not the same size. The two figures are similar if all the corresponding angles are
equal and all the corresponding sides are in the same ratio. Draw the following triangles on the
board:
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C=m«LZ=30° Z

c
30°
30°
8 10
4 5
- 60° o e
A 3 B X 6 Y

Point out to the students that all corresponding angles are equal and same, however the lengths are
different (but with the same ratio).

AB_3 _1
XY 6 2
BC_5_1
YZ 10 2
CA_4_1
ZX 8 2

Therefore, ABC is similar to XYZ. Point out to the students that similar and congruent are not the
same; for similar objects, only the shape is the same but for congruent objects, the size and shape
both are exactly the same. They also believe that changes in orientation can affect a figure being
similar and congruent, which is not true. Use different examples and exercises from the book to help
students solidify their concepts.

» Rotate an object and find the centre of rotation by construction
« Enlarge a figure (with the given scale factor) and find the centre and scale factor of enlargement

Stimulus: Students are familiar with what rotation is and how certain figures have reflective and
rotation symmetry. Recall with them what reflective symmetry is, that is a shape has reflective
symmetry if it is a mirror image of one another. Move on to recalling rotational symmetry with the
students, that is a shape has rotational symmetry if it comes back to its original position after a full
rotation. Furthermore, the number of times an object comes back to its original position within the
rotation is called the order of rotation. Since a square comes 4 times, the order of rotation of a square
is 4. The centre of rotation is a fixed point around which an object rotates. Students often make the
mistake of assuming that the centre of rotation is always the origin. Therefore, it is essential to
provide them with examples of various figures with different centres of rotation. Here the students



L7 (FTene S -9 OXFORD

C=m«LZ=30° Z

c
30°
30°
8 10
4 5
- 60° o e
A 3 B X 6 Y

s Pt ¥ e S b At gt s 41 (corresponding angles) &sls 56 (7S ZE F (6 o ek 1)

St d Ut g
AB 3 1
XY 6 2
BC_5_1
YZ 10" 2
CA 4 1
7ZX 8 2

(congruent) J“Vu’ (similar) &%L’%féu"{wu; d/i J! “& Z ..Jb-‘a ,.;{li'»z: XYZ &l ABC :,«U'A{Lz
% congruent objects J—2 e (31: LI (shape) Lﬁd/ - similar objects S v u.'f‘((ff..{l Jes!
o2y Y ;ng Sy J,e (orientation) e u( (figure) frf(ﬁfug Z; Jb)ﬁ-u}' (}yz uﬁ’u{l shape ./ size
(fd; TS “i Lo L gl ,J/,,U: i) ufcw; J.lg,: Jg(:"/ uff (congruent) J&V’ \ (similar)

Le S U g

-uiﬁ o J i (centre of rotation) /. Va d’)/f KUt s L construction s/ o (21 object (f/ -

scale s/ centre§ (enlargment) & ¥ sl -uf/ enlargel% (£ £ soille off Fastor 2. <) /J{’u/ .
_ufoﬁ/’/d;l}?‘ factor

rotation) cj)'; U::;/fu' reflective U JK‘»’" a{u' < L}n .‘{( (rotation) J)ffuj Z_b & 4 Jb J}
reflective symmetry (& FLI (5 25 0l¥ reflective symmetry #b- £ ¢l -t 325 (symmetry
Jﬁ(j////’_/%’/p EL/LJ/ rotational symmetry b’«l’b/iuj (mirror image) ng{;/ub{'u /’Tﬁ:_ Jrz
»#» (rotational Symmetry) u;";dz/&uﬁ J! J/‘L g ;L@Tu{:b el J’i' &l 2 Z J’;/U'{.{’
-l L;J/ (order of rotation) <=~ JJ’;/C;' < &Tgﬁ:';/,: = Jli(};')j G:CL ('j.z?c)'/:)é J’;/@T/, ke
59 }’// (j::}f-é;. 4 order of rotation§'!14) B t‘l’rﬂob el JI' & =7 44 é){ (Square) d/ufi o]
ﬁJ"'.::‘://KJ‘;ffugiuwa/ﬁ,Jﬂ-bar}’f/“zélxuu’.% (fixed point)JﬁJu/“?”LJﬂ;‘



OXFORD - a9 0
Unit 9 - Congruence, Similarity, and Transformation

will learn to rotate an object by construction. Using the text and instructions from the book, explain
the steps of rotating an image to the students. Students often find it difficult to identify correct
corresponding angles, therefore, emphasise the direction and angles. You may use the clock face or
compass directions to make it easier for them. Use examples from the book to help solidify the
concept of rotation.

Move on to enlargement. The students are not familiar with this concept. Define enlargement is a
type of transformation where the shape remains the same but the size changes. Enlargement may be
big or small. The ratio by which an image is enlarged is called the scale factor of enlargement. If an
image is two times larger, the scale factor is 2. If the scale factor is greater than 1, the shape becomes
larger (enlarged); if it is between 0 and 1, the shape becomes smaller (reduced). The point from
where the image appears to grow is called its centre of enlargement. Centre of enlargement can be
anywhere on the plane; it does not need to be one vertex. Students often associate enlargement with
making an image bigger; therefore, it is necessary to emphasise that any scale factor less than 1
always results in a smaller image. Use examples from the textbook to explain step-by-step
enlargement of a figure to students.
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Measurement

Bilingual Concept Builder Notes

Competency 1
+ State the Pythagoras theorem and use it to solve right-angled triangles

Stimulus: The outcome of this competency depends on A

the student’s ability to understand the relationship

between the sides of a right-angle triangle. Revise with C 2

students that a right-angled triangle has one angle exactly Qo’@(\ ) .

90°. The side opposite the right-angle is called the > perpendicular
hypotenuse. It is the longest side. The side opposite the

given angle in a right-angle triangle is called the

perpendicular, and the side adjacent to the angle formed Baase ¢

by the hypotenuse and perpendicular is the base.

Move on to explaining to the students what Pythagoras’ theorem is. The theorem states that in a
right-angled triangle, the square of the hypotenuse is equal to the sum of square of two other sides.
So, in triangle ABC, if ACB = 90, in the triangle, ¢ represents the hypotenuse, a is the base, and b is
the perpendicular. Thus, according to Pythagoras’ theorem:

(hypotenuse)® = (base)* + (perpendicular)?
c=a’+ b
Students may make the mistake of misrecognising the hypotenuse; therefore, it is necessary to
emphasise that the hypotenuse is the longest side of the triangle which is across the right-angle. They
may also apply the theorem to any triangle, so point out to the students that Pythagoras’ theorem is
only limited to the right-angled triangle. Move on to carrying out a fun activity in the class to help
students with the theorem. Furthermore, inform the students that the theorem can be manipulated

to find the length of any side of the right-angle triangle. Use exercise from the textbook to help
students strengthen their competency.

Competency 2:
« Describe a chord, arcs, major and minor arc, semi-circle, segment of a circle, sector, central
angle, secant, tangent, and concentric circle

o Calculate the arc length and the area of the sector of a circle

Stimulus: This competency requires students to correctly identify the different parts of a circle.
Begin 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. They are more likely to say ‘a closed 2D shape that has
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no corners or sides’ In this grade, the definition of circle is a little different, that is a circle is defined
as a path of all the points that are equidistant from a fixed point on a given surface. This fixed point
is the centre of the circle and the constant distance of the path from the centre of the circle is called
the radius. Emphasise the phrase ‘on the surface’ because a circle is a 2D plane figure that does not
occupy any space, and removing this phrase would make it a sphere. To demonstrate the definition
of circle, bring a stone to the class and tie it to one end of the string. Holding the other end of the
string, swing it in the air. Point out to the students that the path carved by the stone is a circle. This
path will always be curved as the distance between the stone, and your hand is constant.

Move on to explaining the different parts of the circle using the text from the textbook. Clarify to the
students that while the chord, secant, and tangent are lines touching the circle, they are very
different. A chord connects two points of the circle, while the secant
intersects the circle at two points, and a tangent touches the circle at
exactly one point. You may use a cut-out circle and a thread to physically
demonstrate the three parts of the circle. Furthermore, point out that arcs
are not always half a circle. Differentiate between major and minor arc and
a semicircle. You may use different coloured segments to show arcs of

various sizes. Similarly, students often get confused between a sector and a
segment; therefore, you may bring a cut-out of a pizza slice to demonstrate
that while an entire pizza slice is a sector, a part of the pizza with its crust is a segment. Once the
students are clear on all parts of a circle, move on to introducing formula for arc length and sector
area. Move on to completing the exercise from the book to help the students gain strength in this
competency.

o Calculate the surface area and volume of the pyramid, sphere, hemisphere, and cone

Stimulus: Students have prior knowledge of what surface area and volume are. Begin the lesson by
recalling with the students what a pyramid is. Use nets of a pyramid to help the students understand
the characteristics of a pyramid. Also explain that

the base of a pyramid determines its type. For Net of rectangular pyramid
example, if the base of a pyramid is a triangle, it is a

g g g o g Lateral faces /1
triangular pyramid. If the base is a square, it is a |

square pyramid and if the base is an octagon, it is an

octagonal pyramid. Introduce the formula for the 7 < --=
volume and surface area of a square pyramid. The /W , (_T
formula can be manipulated to find different «—I—> !/ Tateral faces

unknown values, such as the length or height in

case of volume, and the area of each square or

triangle in the case of surface area. This Translate an object and give precise description of
transformation.
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competency is rather simple and requires students to use the known formula for solving problems.
Move on to explaining how to calculate the surface area and volume of a sphere, hemisphere, and
cone. Using the textbook, explain the characteristics of 3D objects and their formulas. Look out for
common misconceptions that develop in students. When explaining cones/pyramids, mention that
the slant height of the cone/pyramid is different from the vertical height of the cone/pyramid as
students often get confused between the two. The best way to remove this confusion is by using nets
of 3D objects. Secondly, emphasise to the students regarding the difference between curved and total
surface area when calculating the surface area of hemispheres and cones. Use different examples and
exercises form the textbook as guided and independent practice for students to gain mastery in this
competency.

Lateral surface

Circular Base
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Data Handling

Bilingual Concept Builder Notes

Competency 1

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

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

« Construct frequency distribution tables, histograms, (of equal widths) and frequency polygons
and solve related real-world problems

Stimulus: Students have prior knowledge of data and data is represented and interpreted in the form
of different graphs and charts. Revise with students that data can be in the form of numbers,
pictures, symbols, etc. Then recall with the students what different types of data are — discrete,
continuous, grouped, and ungrouped. State the difference between discrete and continuous data,
that is the values of discrete data are distinct, like the number of students in a school or the number
of cars parking in a parking lot. Whereas continuous data is measured on a scale and can have
infinite values, like the height or weight of the students in a school or class. Throughout the lesson,
emphasise why there is a need to sort data.

Now ask them if they remember what grouped and ungrouped data are. Recall with them the
difference between grouped and ungrouped data, that is any collected data

12, 30, 25, 41, 33, 20, 17, 45, 40, 31, 36, 19, 16, 34, 12, 40, 36, 36, 44, 38
37,22, 18, 30, 24, 36, 34, 44, 41, 37, 27, 40, 39, 20, 23, 39, 37, 40, 39, 30

arranged in a particular way is grouped data. Whereas ungrouped is not organised. In this grade,
students will be working on organising ungrouped data and then using it. For organisation of any
ungrouped data, it needs to be organised in ascending order and then in a tabular form. For

example, there are 30 students in the class and their marks (out of 50) were collectively written as:

The above information is difficult to interpret and is not capable of being analysed fully. Therefore, it
first needs to be organised in ascending order.

The ordered data can now help us understand a lot of points:

12,12, 16, 17, 18, 19, 20, 20, 22, 23, 24, 25, 27, 30, 30, 30, 31, 33, 34, 34
36, 36, 36, 36, 37, 37, 37, 38, 39, 39, 39, 40, 40, 40, 40, 41, 41, 44, 44, 45

o The lowest marks obtained were 12.
» The highest marks obtained were 45.

o The range of marks obtained by the students were 12-45.
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The data can then be further analysed in tabular form for using tally marks.

Marks Tally Frequency
11-20 8
21-30 8
31-40 19
41-50 5

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. Such a table is called
the frequency distribution table.

In the above data, the highest marks obtained were 45 and the lowest marks obtained were 12. 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:
45 - 12 = 33. 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. 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

Once the students understand the data types and how to choose appropriate graph, explain to the
students the difference between frequency polygons and histogram. Use the text from the textbook
to help the students understand the difference.

The students now understand how to develop frequency distribution tables. These tables will now be
used further to draw frequency polygons. A frequency polygon is a graphical form to depict the
shape of the data and trends. It is usually drawn with the help of a histogram. A histogram is first
drawn using rectangular bars against the given class intervals. After this, the midpoints of the bars
are joined to obtain the frequency polygon. The midpoint of each bar is calculated by dividing the
sum of upper- and lower-class limit by 2. Use the examples and exercises from the book to help
students strengthen their understanding of this competency.
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QREQRD Unit 11 - Data Handling

o Calculate range, variance, and standard deviation for ungrouped data

Stimulus: This competency is fairly new for the students as it is a new concept. Students have
previously studied measures of central tendency, which describes the middle value of a data set.
However, the dispersion of data is known using standard deviation. Begin the lesson with writing
two datasets on the board.

50, 100, 150 98, 100, 102

Now, ask the students to calculate the mean and median of both the data sets. The students are likely
to answer 100 as both. Now, ask the students what the difference between the two data sets is. Once
they answer, explain to them that the first dataset has a greater range and is more widespread, that is
deviates, than the second dataset. This measure of spread is calculated using a statistical tool called
standard deviation. It is denoted by sigma (o).

The range of a data set does not describe the variance amongst the variables. To find it, variance is
calculated. The variance is evaluated from the mean of a dataset. Point out to the students that the
deviation can be positive or negative, therefore it is first squared to ensure that the positive and
negative values do not cancel one another during addition.
— ¥)2
Variance = 2% ;C) - Mean®
n—
For example, to find the variance of the ungrouped data: 5, 12, 3, 18, 6, 8, 2, 10, we first find the
mean of the data set and then square it.

X X2
_ XX _ 64 o q_
Mean = .~ s =8 =28’=64. 2 4
Next, all the observations are squared, x* and all the squared observations 3 9
are added, that is, ¥ x’= 706. Next, this sum is divided by the total number 5 25
of observations, n. 6 36
2
:(Zx): 706 _ gg 55 8 64
n’' o8 10 100
The quotient is subtracted from the squared mean to calculate variance. P Y
2
Variance = (sz) - Mean? 18 324
=88.25 - 64
=24.25

Move on to explaining to the students that standard deviation is actually the square root of variance,

SO V24.25=49 .

Emphasise to the students that variance and standard deviation are two separate calculations. While
variance is the average of squared deviations, standard deviation is its square root. Using the
examples and exercise from the textbook, help the students gain mastery in this competency.
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QREQRD Unit 11 - Data Handling

» Explain and compute the probability of mutually exclusive, independent, simple combined, and
equally likely events.

o Perform probability experiments to estimate the probability of a simple event.
o Compare experimental and theoretical probability in simple events.

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 2. Go through the following key terms of probability:

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

In the case of combined events, such as tossing two or more coins, or rolling two or more dice, the
sample space contains multiple outcomes. This sample space can be determined using two methods:
a possibility diagram and a tree diagram.

Move on to explaining to the students how both methods are used. A possibility diagram shows
information about events in a more structed manner, that is in the form of rows and columns. The
possibility diagram for flipping two coins at the same time is:

Coin |
H T
H HH HT

Coin 2 T TH T

This diagram shows that the sample space for two coins flipping is: HH, HT, TH, TT. Similarly, the
possibility diagram of two dice rolling is:
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QREQRD Unit 11 - Data Handling

Dice 2

— N W R R O

1 2 3 4 5 6 MB
Dice 1

This diagram shows that the sample space for two dice rolling are: (1,1) (1,2) (1,3) (1,4) (1,5)
(1,6), (2,1) (2,2) (2,3) (2,4) (2,5) (2,6), (3,1) (3,2) (3,3) (3,4) (3,5) (3,6), (4,1) (4,2) (4,3), (4,4) (4,5)
(4,6), (5,1) (5,2) (5,3) (5,4) (5,5) (5,6), (6,1) (6,2) (6,3) (6,4) (6,5) (6,6).

The second method of finding the sample space for combined events is using a tree diagram. The
tree diagram extends branches, where each branch represents a possible outcome of an event, with
the probability of that outcome written along the branch. The tree diagram for filling two coins

would be:
Coin | Coin 2 Outcomes
Heads HH
Heads <
Tails HT

Heads TH
Tails <
Tails 1)

While the tree diagram for rolling a dice and flipping a coin together would be:

Coin Dice Outcomes
| mommmmmeee (H, 1)
) e (H, 2)
oo 5 o (H,3)
B e (H, 4)
5 e (H, 5)
B oo (H, 6)
| e (T, 1)
Qj==timmmotit (T, 2)
. 3 - (T, 3)
Tail A — (T, 4)
| — (T, 5)
5 e (T, 6)
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Dice 1
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even branch s U\ -< tree diagram 3 Ve 17356 St ind,,c u( sample Spaceéﬁ combined events
Jilef’/ (coins) u;ﬁ ».c bl uﬂuwi.ﬁjvé branch/:u"ag///;w;’/ possible outcome £
€ v ugm{ tree diagramuﬁ.w/r‘

Coin | Coin 2 Outcomes
Heads HH
Heads <
Tails HT

Heads TH
Tails <
Tails T

_‘alfﬁt;gu@ugc,wd/éué tree diagramdﬁfﬂ/féi%’éu'g Dicefb.).

Coin Dice Outcomes
| e (H, 1)
gEstEstotes (H, 2)
ead 3 - (H, 3)
B e (H, 4)
5 o (H, 5)
R —— (H, 6)
| e (T, 1)
) e (T, 2)
. 3 e (T, 3)
Tail A (T, 4)
| —— (T, 5)
Gl ememm— (T, 6)



QREQRD Unit 11 - Data Handling

Once the students are able to draw possibility and tree diagrams, explain them what mutually
exclusive and independent events are. Explain to the students that mutually exclusive events are two
events that cannot happen at the same time. For example, when flipping a coin, we cannot get heads
and tails at the same time. Similarly, when playing a game, we cannot win and lose at the same time.
Therefore, if two events are mutually exclusive, we add the possibility of the first and the second
event, that is P(A or B) = P(A) + P(B). To calculate the probability of getting a 2 and 6 when a dice is
rolled are:

P(2 or6) =P(2) + P(6)

+

1.1
6 6
~2_1

6 3
Likewise, if the probability of one event does not affect the probability or the other events, then the
two events are independent. When flipping two coins, the possibility of getting two heads is
independent. Similarly, when rolling two dice, the possibility of getting two 6 is also independent.
Point out to the students that two mutually exclusive events cannot be independent and vice versa.
Therefore, if two events are independent, we multiply the probability of the first and the second
event, that is P (A And B) = P(A) x P(B). To calculate the possibility of getting a 3 and 4 when two

dice are rolled simultaneously:
P (A And B) = P(A) x P(B)

- P(3) x P(4)
1 1

6 "6

2 1

“36 18
Using the examples and exercise from the textbook, help the students gain mastery in this
competency.
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