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P7 Mathematics
Term 1

THEME: Numeracy
Topic 3/4: Operations on Whole Numbers
Integer

Integers are the set of whole numbers and their negatives. That means they include:
¢ Positive whole numbers: 1, 2, 3,...
e Zero:0
¢ Negative whole numbers: -1, -2, -3, ...

So, the full set looks like: {...,-3,-2,-1,0,1, 2, 3, ...}

They do not include:

e Fractions (like 1/2 or -3/4)
¢ Decimals (like 2.5 or-0.1)

Natural numbers

Natural numbers are the counting numbersi.e. {1, 2, 3, 4, ...}

e They do not include negative numbers, fractions, or decimals.

e Some definitions (especially in computer science or logic) include 0, thus the set of natural
numbersis {0, 1, 2, 3, 4, ...}

Odd numbers

An odd number is any integer that leaves a remainder of 1 when divided by 2. Examples
include{...,-5,-3,-1,1,3,5,7, ..}
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They alwaysendinl, 3,5, 7, or9.

Even numbers

An even number is any integer that is divisible by 2—meaning it leaves no remainder.
Examplesinclude: ..., -4,-2,0, 2,4,6, 8, ...

Place values

The place value system is what gives each digit its meaning based on its position in a number.

In the decimal system each position to the left of the decimal point represents increasing
powers of 10, for example
Place Value Example in 4,582

Thousands  10°=1000 4
Hundreds 102=100 5
Tens 10'=10 8

Ones (Units) 10°=1 2

Each position to the right of the decimal point represents negative powers of 10:

Place Value Example in 0.436
Tenths 10"=0.1 4
Hundredths 1072=0.01 3

Thousandths 1073=0.001 6

Example 1
Write the following numbers in expanded form
(a) 4,582.436 =4x1,000+5x100+8x10+2x1+4x0.1+3x0.01+6x0.001

(b) 7,523, 704, 961 = 7 x 1,000,000,000 + 5 x 100,000,000 + 2 x 10,000,000 + 3 x 1,000, 000 + 7
x 100,000 +4x1000+9x100+6x10+1
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Example 2
Find the value of 4 in the following numbers
(a) 467.632
The value of “4” =4 x 100 = 400

(b) 904,350,209
The value of “4” = 4 x 1000,000 = 4,000,000

(c) 123.0674
The value of “4” =4 x 0.0001 = 0.0004

Example 3
Find the sum of values of the underlined digits in the following numbers

(a) 234567812353
Sum of values of underlined digits = 4,000,000,000 + 800,000 = 4,000,800,000

(b) 7734962176
Sum of values of underlined digits = 700,000,000 + 70 = 700,000,070

Exercise 1

(a) Write the following numbers in expanded form
(i) 9523.0321
(ii) 8724329

(b) Find the value of “3” in the following numbers
(i) 7734962176
(i) 4867395
(i) 3487680

(c) Find the sum of values of the underlined digits in the following numbers
(i) 7734962176
(i) 4867395
(i) 5487680
(iv) 98374893041

Basis table for reading and writing large number

1 One
10 Ten
100 One hundred
1000 One thousand
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10,000 Ten thousand
100,000 One hundred thousand
1,000,000 One million
10,000,000 Ten millions
100,000,000 One hundred million
1,000,000,000 One billion
10,000,000,000 Ten billions
100,000,000,000 One hundred billions
1,000,000,000,000 One trillion

Example 4

Write the following numbers in symbols
(a) Two billions seven millions three hundred and fifty four

Solution

Two billions 2,000, 000,000
Seven millions 7,000, 000
Three hundred 300
Fifty four + 54

2,007,000,354

(b) One trillion twenty billions seven hundred and 2

Solution
One trillion 1,000, 000,000,000
Twenty billions 20,000, 000,000
Seven hundred 700
Two + 2
1,020,000,000,702
Exercise 2

(a) Write the following word numbers in figure

(i)  Three hundred and seventy nine millions six hundred and twenty one thousands one
hundred and thirty seven

(ii)  Forty eight millions six hundred seventy seven thousands three hundred and ninety
nine

(iii) Three hundred and forty millions eight hundred seventy six thousands five hundred
and thirty three

(iv) Nine million sixty one
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(b)  Write the following in words

(i) 6789230
(i) 28194302
(i) 7190343
(iv) 32674
(v) 567249

Number line

A number line is a pictorial representation of numbers on a straight line. It is usually horizontal
and extends infinitely in both directions. The numbers are placed sequentially at equal
distances along its length, with zero as the origin point as illustrated below

® —t
6 -5 -4 -3 -2 -1 012 3 4 5 6

The points to the right of zeroi.e. 1, 2, 3, 4, .... are referred to as positive values while those to
the lefti.e.-1,-2,-3, 4 ............ are negative values. Note that the values of integers increase
from left to right for example -6 <-2 and 2 < 6.

Exercise 3

For the following pair of number use <, > or = signs to indicate which of them is less than,
greater than or equal to another

(a) 2and 2

(b) -3 and zero
(c) -6and -1
(d) 0and -6

(e) 5and 10
(f) 9and 3

(g) -1000 nd -1
(h) 8 and -8

Operations on integers

The four operations on integers include addition, subtractions, multiplications and divisions
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Addition of integers

(a) To add a positive integer using a number line, start from the first number and move to
the right a number of steps equal to the integer being added.

(b) To add a negative integer using a number line, start from the first number and move to
the left a number of steps equal to the integer being added.

Example 4
Illustrate the following operations
(a) 2+4=6
Solution

On the number line start from 2 and move 4 steps to the right, you will end at 6 which is
the answer.

N
N

(b) -1+5=4

On the number line starts from -1 and move 5 steps to the right, you will end at 4 which
is the answer.

N
N

(c) 7+-5=2

On the number line starts from 7 and move 5 steps to the left, you will end at 2 which is
the answer.
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(d) (2+4)-5=1

On the number line starts from 2 and move 4 steps to the right up to 6, then from 6
move 5 steps to the left you will end at 1 which is the answer.

Exercise 4

(a) Using a number line illustrate the following operations and find the answer

(i) -4+8
(i) -6+(-2)
(i) 9+ (-8)

(iv) (-7+(-2))+5
(v) (4+2)+3
(vi) -6+(-1+4)

(b) Find the values of the following

(i) -3-(-4) [1]

(ii) -1+(-2)+6 [3]

(i)  -14+-11 [-25]
(iv) -36+70 [34]
(v) 12-4+5 [13]
(vi) 6--10+4 [20]

Subtraction of Integers

(a) To subtract a positive integer using a number line, start from the first number and move
to the left a number of steps equal to the integer being subtracted.

(b) To subtract a negative integer using a number line, start from the first number and
move to the right a number of steps equal to the integer being subtracted.
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Example 5
Illustrate the following operations
(a) 2-4=-2
Solution

On the number line start from 2 and move 4 steps to the left, you will end at -2 which is
the answer.

(b) -2-4=-6

On the number line start from -2 and move 4 steps to the left, you will end at -6 which is
the answer.

6 -5 4 -3 -2 -1 0 1 2 3 4

On the number line start from 2 and move 4 steps to the left, you will end at -2 which is
the answer.

(c) (2-4)-(-10)=4

On the number line start from -2 and move 4 steps to the left, you will end at -6; then
from-6 move 10 steps to the right which brings you to 4.
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Exercise 5

(a) Use number lines to answer to the following operations

() -3-(4) =
(i) -1+(-2)+6=
(i) -3-(-4)=

(iv) (4—(-5)) +7=

(v) 5-2=

(b) The temperature of the deep freezer and room temperatures are -24°C and 25°C. find

the difference in these temperatures. [49°C]

(c) He had sh. 300 and borrowed sh. 200 to buy a cup. What was the cost of the cup [sh.

500]

(d) The height of a cloud is 1250m above sea level. The field is 875m above the sea level.

Find the distance of the cloud above the field. [375m]

Multiplication of integers

The Rules for Multiplying Integers

Sign of Integer A Sign of Integer B Resulting Sign

Positive Positive
Positive Negative
Negative Positive
Negative Negative
Example 6

(i) (+3)x(+4)=+12
(ii) (+3)x(-4)=-12
(i)  (=3)x(+4)=-12
(iv)  (-3)x(-4)=+12

Exercise 6

Work out the followings

(a) -2x4
(b) 6x-4
(c) 3x2x4
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(d) -2x-3x1 [6]
(e) -6x-6x-2 [-72]
(f) -1x-2x-3x-4 [24]
Division of integers
When a number is divided with another number the result is a quotient. For integers x and y
y + X = quotient
or % = quotient
The Basics of Integer Division

Dividend Divisor Resulting Sign

+ + Positive
+ - Negative
- + Negative
- - Positive

z X
Also, x + =
y z

Examples 7
(i)  (+12)+(+3)=+4
(i) (+12)+(-3)=-4
(iiiy  (-12)+(+3)=-4
(iv)  (-12)+(-3)=+4

Exercise 7

Calculate the following

(i) 25+ (-5) [-5]
(i) -35+7 [-5]
(i) 4+ 4 [1]
() - [0]
v =2 [5]
i) = [18]
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Combined operation

Use the acronym BODMAS is the order of operations from left right when solving math
expressions.

What BODMAS Stands for?

Letter  Stands for Meaning

B Brackets Solve anything inside (), [], or {}
0] Orders, of Exponents and roots (like 2, V)

D Division Left to right, with multiplication
M Multiplication "

A Addition Left to right, with subtraction

S Subtraction !

Examples 8

() 60+ o0f(15—-3)+2x4
Bracket first
60+~ of (12) + 2x 4
Apply “of” next
60 + (3 x 12) + 2 x4
60+3 +2 x4

Division and multiplication before addition

20+8 =128

P age |11 Please download New Curriculum Notes for all subjects S1-S6 + Primary Notes from
digitalteachers.co.ug website Page 11



(b) 2x4+ 12 -12+3-5
Division first
2x4+12-4-5
Next is multiplication
8 +12—-(4+5)

Deal with brackets first
8+12-9

Subtraction before addition
8+3=11

(c) -35+7+ 6x5
Division first
-5+6x5
Multiplication before addition

-5+30=25

5% 6+(—7+9+8)
—-2x 5420

(d)

Deal with the numerator and denominators individually first

30+10 _ 40

=X _4
—-10+20 10
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Exercise 8

Work out the following

(@) 4+3-2 [5]

(b) 8x5+10+2 [45]

(c) 36+6x2 [12]

(d) 4x3+12+4-3x2 [9]

(e) 18+§of(14—5)+2x6 [15]

() 3x9-105+3+72+4 [10]

(g) 1320+ (11x5) [24]
5-7+(26 +2)-3

) s (4]

. 2(—3x2)+16+4x9

(i) 3 x 4(3+4-5) [1]

. 5x (6+5)

(J) 11+8—-4x 2 [5]
36—42+7 3

(k) —6x8-2 [_ g]

Long division

Quotient/answer
Divisior) Divident

As illustrated above, when a number is divided by another, the result is called a Quotient. The
number being divided is the dividend and the number dividing is the divisor.

Example 9

Work out the following long divisions

@ 4/653
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Steps N Myiut . .
16311 (i) Divide the first digit (6) by 4

o How many times 4 goes into 67— 4 fits into 6 once (1 x 4 = 4)
4/ 63 Wrte 1 above the 6, subtract6-4=2
P (ii) Bring down the next digit (5)
224 Now divide 25 by 4 —» 4 goes into 25, 6 times (6 x 4 = 24)
Write 6 next to the 1 on top. Subtract: 25 - 24 =1
(iii) Bring down the last digit (3)
Now divide 13 by 4 —> 4 fits 13, 3times (3 x4 =12)
Write 3 next to the 6 on top. Subtract: 13 - 12 =1
(iv) 1is a remainder since it is not divisible by 4

Final answer 653 +4= 163r1

(b) 15/ 432.0

Steps

(00]

(i)  4isnot divisible by 15 to get a whole number, put zero above 4
(i)  Consider the first two digit number
Now divide 43 by 15 - 15 goes into 43, 2 times (15 x 2 = 30)
Write 2 on top of 3. Subtract 43 -30=13

=
o1
SN

o W|N
N
o o

’w
o N¢—

1 5 (iii)  Bring down the next digit (2)
Now divide 132 by 15 - 15 goes into 132, 8 times (15 x 8= 120)
12 Write 8 next to 2 on top . Subtract 132 - 120 =12
g (iv) Bring down the next digit (.0)
2 0 Now divide 120 by 15 = 15 goes into 120, 8 times (15 x 8= 120)
120 Write .8 next to 8 on top . Subtract 120-120=0

Final answer : 432.0 + 15 = 28.8
0

Hence dividend = (quotient x divisor) + remainder.

Exercise 9

Work out the following long divisions

@ 13/ 1573 (b) 23/ 3797 (© 6/ 463 d) 7/ 105
[121] (165 r 2] (77 r 1] [15]
(e) 12/ 165 (f) 45/ 1267 (9) 193/ 6178 (h) 56/ 4770
[13r9] [2817] [32r2] (85 r 10]
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Factors

A factor of a number is any whole number that divides that number exactly, with no remainder.
Example 10

Factors of 12 are: 1, 2, 3, 4, 6, 12 (Because: 1x12, 2x6, and 3x4 all equal 12)

Composite number

A composite number is a number with more than one factor (or which is not a prime number)
eg.4,6,8,610,12 ...

Prime numbers

A prime number is a whole number greater than 1 whose factors are 1 and itself, e.g. 2, 3, 5, 7,
11, 13, ...

Prime factorization of numbers

It’s the process of expressing a number as a product of prime

Steps to Prime Factorization

1. Start with the smallest prime (usually 2).
2. Divide the number by that prime until it no longer divides evenly.
3. Move to the next smallest prime (3, then 5, etc.).
4. Repeat until the final quotient is a prime number.
Example 11

Find the prime factors of 30, 60 and 84
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42
2 15 2 /30\ 2 /\
/\ 2 15 2 21
3 5
30=2x3x5 /\ /\
3 5 3 7
60=2x2x3x50r22x35 84=2x2x3x70r22x3x7
Exercise 10

Express the following numbers as product of their prime factor

(a) 42

(b) 90

(c) 625
(d) 360
(e) 1764
(f) 1024
(g) 3969

Highest common factor

The Highest Common Factor (HCF)—also called the Greatest Common Divisor (GCD)—is the
largest number that exactly divides two or more numbers without leaving a remainder.

Example 12
(a) Find the HCF of 18 and 24
Step 1: List the factors

e Factorsof18:1,2,3,6,9, 18
e Factorsof24:1,2,3,4,6,8,12,24

Step 2: Find the common ones

e Common factors: 1,2,3,6
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Highest one: 6
So, HCF(18, 24) =6
Or first find common prime factors

18 24
12
4

Hence HCF (18,24)=2x3=6

(b) Find the HCF of 36, 45 and 90

36 45 || 90
18 15 || 30
6 5 10

Hence HCF (36, 45and 90)=3x3=9

(c) Find the HCF of 150, 210, and 800

2 150 210 900
75 105 450
25 35 150
5 7 30

Hence HCF (150, 210 and 900) =2 x3x5=30

Exercise 11

Find the highest common factors (HCF) of the following numbers

(a) 28, 42, and 70 [14]
(b) 420, 300 and 2100 [60]
(c) 1680, 280 and 360 [40]
(d) 432, 288 and 1080 [72]
(e) 72,96 and 300 [12]

Page |17 Please download New Curriculum Notes for all subjects S1-56 + Primary Notes from
digitalteachers.co.ug website Page 17



(f) 42,56 and 196 [14]
(g) 150, 210, 1260 [30]

Lowest common multiple (LCM)/Least common multiple (LCM)

The Lowest Common Multiple (LCM) of two or more numbers is the smallest number that is a
multiple of all of them. Think of it as the earliest time two repeating events will match up.

Example 13
(a) Find LCM of 4 and 6

Method |
Step 1: List a few multiples

e Multiples of 4: 4, 8, 12, 16, 20, 24, ...
e Multiples of 6: 6, 12, 18, 24, ...

Step 2: Find the smallest common one
e Both have 12 in common first

So, LCM (4, 6) = 12
Method II: Prime Factorization Method
Step 1 Break both numbers into prime factors:

o 4=22
6=2x3

Step 2: Take all prime factors with the highest powers:
o LCM=2?2x3=12

Method lll: LCM by successive division

- Divide by the smallest prime number that can divide at least one number until it cannot
divide again

- Bring down all the numbers that are not divisible by the factor until we reach the next
one that divides it.

- Proceed this way until all numbers have been fully divided
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- The LCM is now the product of all prime factors that appear on the left hand side of the

table

2 4 6

2 2 3

3 1 3
1 1

Hence LCM (4,6)=2x2x3=12
(b) Find LCM 50, 30, 24

Method I: Using multiple
Multiples of 50 are 50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650

Multiples of 30 are 30, 60, 90,120, 150, 180, 210, 240, 270, 300 330, 360, 390,420, 450,
480,510, 540, 570, 600, 630

Multiples of 24 are 24, 48, 72, 96, 120, 144, 168, 192, 216, 240,264, 288, 312,336, 360,
384,408, 432, 456, 480, 504, 528, 552, 576, 600, 624

LCM (50, 30, 24) =600

Method II: Using prime factors

50=2x5

30=2x3x5

24=2%x3

LCM (50, 30, 24) = 2> x 3 x 5° = 8 x 3 x 25 = 600

Method Ill: LCM by successive division
50 30 24
25 15 12
12
12
4
2
1
LCM (50,30,24)=2x5x5x3x2x2=600

NN W UL UL (N

5
1
1
1
1

Rk, |w|lw
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Exercise 12

Find the least common multiple for the following combination of numbers

(i) 2and3 [6]

(i)  48and 45 [720]
(iii) 34,68 and 120 [2040]
(iv) 12,15 and 24 [120]
(v) 36 and 64 [576]
(vi) 8,2, 20,32 [160]
(vii)  28,24,40,16 [1680]

Finding the square root using the factorization method

(i) Express number as a product of prime factors,
(ii) The square root is the product of prime factors raised to power half i.e.

Example 14
Find the square root of
(a) 64
64 = (2°x 2° x 2% or 2°)

Vo6& = (26)2 = 2% =8
(b) 36
36 = (2% x 3?)

1
V36 = (22x3%)2 =2'x3' =6

(c) 400
400 = 2% x 5°
1
V400 = (2*x52)z = 2%x 5! = 20
Exercise 13
Using prime factor method, find the square roots of:
(a) 81
(b) 144
(c) 256

(d) 576
(e) 5184

P age |20 Please download New Curriculum Notes for all subjects S1-S6 + Primary Notes from
digitalteachers.co.ug website Page 20



Scientific notation (exponential or standard form)

Standard form is a way of writing very large or very small numbers concisely using powers of
ten. It is commonly used in mathematics and science.

How to Write a Number in Standard Form
The format is: a x 10"
Where:

e aisanumber between1and9
e nisthe power of 10 (positive for large numbers, negative for small numbers)

Example 15

1. Large number:

o 5,600,0005,600,000 -> 5.6x10°

o The decimal point moves 6 places to the left.
2. Small number:

o 0.000420.00042 -> 4.2x10™*

o The decimal point moves 4 places to the right.

Exercise 14

Write the following number in scientific notation

(i)  0.00009
(i) 4500000
(i) 0.049
(iv) 527200

Please obtain free notes, exams and marking guides of Physics, chemistry, biology, history,
from digitalteachers.co.ug website.

Thank You

Dr. Bbosa Science
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