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Introduction 

We use numbers for many things such as counting people, expressing our age, keeping the 
score in a game, measuring distance or temperature, and representing prices.  
 
A number system refers to a way of representing numbers of a certain type. It also refers to 
calculations that we can carry out on these numbers, and the order in which these 
calculations are done. 
 
This chapter covers: 

•   Types of numbers 
•   Rounding 
•   Estimating 
•   Calculator exercises 
•   Units of measurement 
•   Indices 
•   BIDMAS 
•   Number sequences 
•   Scientific notation. 

1.1 Types of numbers  

We group together numbers with similar characteristics. Common groups of numbers are 
listed below. 
 

Type of number Description Examples 

Positive numbers Any numbers greater than 0. 4, $% , 1,000, 3.5, 0.001  

Negative numbers Any numbers less than	  0. −3, −100, − $
% , −1.5  

Whole numbers Any number that doesn’t have 
a decimal or fraction part. 

…− 3, −2, −1, 0, 1, 2, 3 …  
 
(The dots at the start of this list 
mean that it starts at minus infinity, 
and at the end mean that it 
continues to positive infinity.) 

Even numbers Positive or negative whole 
numbers that 2 will divide into 
with no remainder. 

…	  − 4, −2, 0, 2, 4, 6, 8, 10…  
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Type of number Description Examples 

Odd numbers Positive or negative whole 
numbers that have a remainder 
when divided by 2. 

…	  − 3, −1, 1, 3, 5, 7, 9 … 
 

Consecutive 
numbers 

Numbers that follow each other 
in order. 

Consecutive whole numbers: 
12, 13, 14, 15	   … 
 
Consecutive even numbers: 
22, 24, 26, 28	   … 
 
Consecutive odd numbers: 
31, 33, 35, 37… 

Square numbers When two identical whole 
numbers are multiplied 
together they make a square 
number. 

1	  ×	  1 = 1	  
2	  ×	  2 = 4	  
3	  ×	  3 = 9	  
4	  ×	  4 = 16	  

Multiples The multiples of a number are 
found by multiplying the 
number by another whole 
number, starting from 1. 

The multiples of 3 are 3, 6, 9, 12, 15… 
 
The multiples of 5 are 
5, 10, 15, 20, 25… 

Factors (or divisors) The factors (divisors) of any 
whole number are the whole 
numbers that divide exactly 
into the given number, leaving 
no remainder. 1 is a factor of 
every number, and every 
number is a factor of itself. 

5 is a factor of 20 because 5 divides 
exactly into 20, leaving no 
remainder, i.e. 20	   ÷ 	  5	   = 	  4. 
 
40 is a factor of 280 because 40 
divides exactly into 280, leaving no 
remainder, i.e. 280	   ÷ 	  40	   = 	  7. 

Natural numbers, ℕ Positive whole numbers from 1 
onwards, i.e. not including 0. 
We write the set of natural 
numbers as ℕ. 

ℕ = 	  1, 2, 3, 4 … 

Prime numbers A prime number is a natural 
number with exactly 2 factors: 
1 and the number itself.  
 

2, 3, 5, 7, 11, 13… 
 
11 is a prime number as its only two 
factors are 1 and 11. 
 
12 is not a prime number as it has 
the factors 1, 2, 3, 4, 6 and 12. 

Integers, ℤ All whole numbers: greater 
than, less than or equal to 
zero. We write the set of 
integers as	  ℤ. 

ℤ = 	  … , −3, −2, −1, 0, 1, 2, 3	   … 
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Type of number Description Examples 

Rational numbers, ℚ A number that can be written 
as a fraction of two integers. 
i.e. Rational numbers can be 
written as fractions or as finite 
or repeating decimals. 

− #
$, 

%
& , 2.22, 0,	  −5.5, 20 

Real numbers, ℝ All numbers: positive and 
negative numbers including 
zero, whole numbers, fractions 
and decimals. We write the set 
of real numbers as	  ℝ. 

0, 5, − %
., π, 1	  ×	  102, −400,000, 2 

 
Note that 𝑛𝑛 ∈ ℤ means that 𝑛𝑛 is an element of ℤ,	  in other words that 𝑛𝑛 is an integer. 
 
Real numbers, rational numbers, integers and natural numbers can be written as subsets of 
each other.  
 

 

From the diagram, we can see that: 

(a)  All natural numbers are also integers, 
but not all integers are natural numbers. 

(b)  All integers are also rational numbers, 
but not all rational numbers are integers. 

(c)   All rational numbers are also real 
numbers, but not all real numbers are 
rational numbers. 

Worked example 1.1.1: Understanding digits  

Question 

(a)  What is the largest 5-digit natural number? 

(b)  What is the smallest 5-digit natural number that does not start with a 0? 

(c)  What is the largest 5-digit natural number with no repeated digit? 

(d)  What is the smallest 5-digit natural number with no repeated digit? 
 
Solution  
(a)  99,999 

(b)  10,000 

(c)   98,765 

(d)  12,345 
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Worked example 1.1.2: Identifying natural, integer, rational and real numbers  

Question 
The table below shows a list of numbers and a list of sets that a number could be an element 
of. Tick each box opposite the number if the number belongs to that set. 

Number Natural numbers ℕ Integers ℤ Rational numbers ℚ Real numbers ℝ 

2     

−3     

−0.25     

𝜋𝜋     

0     

 
Solution  

Number Natural numbers ℕ Integers ℤ Rational numbers ℚ Real numbers ℝ 

2 ✓ ✓ ✓ ✓ 

−3  ✓ ✓ ✓ 

−0.25   ✓ ✓ 

𝜋𝜋    ✓ 

0  ✓ ✓ ✓ 

 
Note that 𝜋𝜋 is not a rational number as it cannot be expressed as a fraction of two integers. 

 

Worked example 1.1.3: Finding multiples  

Question 
Write down the first five multiples of (a) 6 and (b)	  7. 
 
Solution  
(a)  1	  ×	  6	   = 	  6	  	  	  	  	  	  	  	  2	  ×	  6	   = 	  12	  	  	  	  	  	  	  	  3	  ×	  6	   = 	  18	  	  	  	  	  	  	  	  4	  ×	  6	   = 	  24	  	  	  	  	  	  	  	  5	  ×	  6	   = 	  30 
 
(b)  1	  ×	  7	   = 	  7	  	  	  	  	  	  	  	  2	  ×	  7	   = 	  14	  	  	  	  	  	  	  	  3	  ×	  7	   = 	  21	  	  	  	  	  	  	  	  4	  ×	  7	   = 	  28	  	  	  	  	  	  	  	  5	  ×	  7	   = 	  35 
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Worked example 1.1.4: Finding factors  

Question 
Find all the factors of (a) 30 (b) 48. 
 

Solution  
First write down all the pairs of factors. Then list the factors. 
(a)  Pairs of factors of 30 are: 1	  ×	  30	  	  	  	  	  	  	  	  2	  ×	  15	  	  	  	  	  	  	  	  3	  ×	  10	  	  	  	  	  	  	  	  5	  ×	  6	   

Factors of 30 are: 1,	  2,	  3,	  5,	  6, 10,	  15,	  30 
 

(b)  Pairs of factors of 48 are: 1	  ×	  48	  	  	  	  	  	  	  	  2	  ×	  24	  	  	  	  	  	  	  	  3	  ×	  16	  	  	  	  	  	  	  	  4	  ×	  12	  	  	  	  	  	  	  	  6	  ×	  8 
Factors of 48 are: 1,	  2,	  3,	  4, 6,	  8, 12,	  16, 24,	  48 

 

Worked example 1.1.5: Finding highest common factor of two numbers  

Question 
Find the highest common factor of 30 and 48. 
 

Solution  
From the previous worked example, the factors of 30 are 1, 2,	  3, 5,	  6,	  10, 15,	  30, and the 
factors of 48 are 1, 2, 3, 4, 6, 8, 12, 16, 24, 48. 
 
The highest common factor means the largest factor they both have in common.  
Their common factors are: 1, 2, 3 and 6 ⇒ Highest common factor is 6. 

 

Try it yourself 1.1: Types of numbers  

1.   Write the largest possible positive six-digit number. 

 
2.   Write the smallest possible positive six-digit number that does not start with 0. 

 
3.   Write all the factors of (a) 12 and (b) 27. 
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Further practice 1.1: Types of numbers  

1.   Find all the factors (divisors) of each of the following: 

(a)  6 (b)  20 (c)   36 (d)  8 

(e)  24 (f)   50 (g)  10 (h)  500 

2.   Find the common factors of each of the following pairs of numbers: 

3.   Show that the factors of 28, excluding 28 itself, add up to 28. 
4.   Find two numbers which when added together give 7 and when multiplied give 10. 
5.   Find two numbers which when added together give 11 and when multiplied give 24. 
6.   Write the first 5 multiples of  

(a)  3 (b)  1 (c)   10 (d)  7 

7.   𝑀𝑀 is the set of natural numbers from 1 to 20, inclusive. 
(a)  List the elements of 𝑀𝑀 that are multiples of 3. 
(b)  List the elements of 𝑀𝑀 that are multiples of 5. 
(c)   List the elements of 𝑀𝑀 that are multiples of both 3 and 5. 

8.   Here is a list of numbers: 5, 10, 25, 33, 35, and 55. From this list, write down: 
(a)  An odd number (b)  A multiple of 7 (c)   A number divisible by 3 
(d)  A square number (e)  A prime number (f)   A factor of 70 
 

9.   For each of the following number lines, write down the values of a, b, c and d: 

(a)     

(b)    

(c)    

(d)    
 

10.  The temperature of a freezer is set to 4 °C below zero. It then drops by a further 3 °C. 
What is the new temperature of the freezer? 

11.  A submarine is 30 m below sea level. It then goes down a further 35 m. What is the new 
depth of the submarine below sea level? 

12.  In Paris, the temperature was 6 °C. In Copenhagen, the temperature was −4 °C Which 
city was warmer and by how many degrees? 

13.  On a particular night, the temperatures of some cities were recorded in this table. 

City Dublin New York Athens Dubai Capetown 

Temperature in °C 16	  °C 27 °C 32 °C 41	  °C 13	  °C 
 

(a)  Which city was the warmest? 
(b)  Which city was the coldest? 
(c)  What was the difference in temperature between the coldest and warmest city? 
(d)  Which city was 5 °C warmer than New York? 

14.  Calculate (−5)	  −	  (−3). 

(a)  8	  and	  12	   (b)  10	  and	  14	   (c)   24	  and	  36	  
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Further practice 1.1: Types of numbers  

15.  What number is halfway between each of the following pairs of numbers? 
(a)  2 and 10 
(b)  −3 and 5 
(c)  −8 and −2 
(d)  −4 and 0 

16.  John Joe had €40 in his bank account. The bank allowed him to go “overdrawn”, i.e. he 
was allowed to have a negative balance in his account. He spent €60 then lodged €70 
into his account. He then spent another €80, and lodged €100. How much money had he 
in his account at the end? What was the maximum amount by which he was overdrawn? 

 

Past exam questions 1.1: Types of numbers  

1.   All of the digits 5, 3, 6, and 1 are used to write down a four-digit whole number. Each digit 
is used only once. 

(a)  What is the biggest four-digit number that can be written? 
Answer: ___________________ 

(b)  What is the smallest four-digit number that can be written? 
Answer: ___________________ 

(c)   The table below shows a list of numbers and a list of sets that a number could belong 
to. Tick each box opposite the number if the number belongs to that set. 

Number Natural 
numbers ℕ 

Integers ℤ Rational 
numbers ℚ 

Real numbers ℝ 

3     

−2     

−0.5     

2     

2 01      

𝜋𝜋     

(d)  Mark each of the numbers in the table above on the number line below and label each 
number clearly. 

 

2.   Write down: 

(a)  Two natural numbers. 
(b)  Two negative integers.  
(c)   Two prime numbers. 
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1.2 Rounding 

A rounded number has approximately the same value as the number you started with. It is 
less exact but it is simpler to use and to perform calculations on.  
 
We can be asked to round to the nearest 1, 10, 100 etc., or to round a decimal to a certain 
number of decimal places. To round to the nearest 10, the answer must be a multiple of 10. 
To round to the nearest 100, the answer must be a multiple of 100, etc. For example, 285 
rounded to the nearest 100 is 300, as it is closer in value to 300 than to 200. 

Rounding up or down?  
If you are rounding a number to the nearest 100, whether you round up or down is decided by 
the digit in the tens place. If the tens digit is 5, 6, 7, 8 or 9, round the number up. For 
example, 780 rounded to the nearest 100 is 800. If the digit in the tens places is 0, 1, 2, 3, or 4, 
round the number down. For example, 720 rounded to the nearest 100 is 700.  
 
To round to a certain number of decimal places, you must look to the next digit to decide 
whether to round up or down. For example, if you are rounding to 1 decimal place, whether 
you round the number up or down is decided by the digit in the second decimal place. If the 
digit in the second decimal place is 5, 6, 7, 8 or 9, round the number up, e.g. 0.59 rounded to 
one decimal place is 0.6. If the digit in the second decimal place is 0, 1, 2, 3, or 4, round the 
number down, e.g. 0.53 rounded to one decimal place is 0.5. 
 

If it’s 𝟓𝟓 or more you raise the score! 
 

Worked example 1.2.1: Rounding numbers > 	  𝟏𝟏  

Question 
Round 5827 to (a) the nearest 10, (b) the nearest 100, and (c) the nearest 1,000. 
 

Solution  
(a)  5,827 to the nearest 10 is 5,830, as 5,827 is closer to 5,830 than 5,820.  

The units digit is 7, and	  7	   ≥ 	  5	   ⇒ Round up. 
(b)  5,827 to the nearest 100 is 5,800, as 5827 is closer to 5,800 than 5,900.  

The tens digit is 2, and 2	   < 	  5 ⇒ Round down. 
(c)   5,827 to the nearest 1,000 is 6,000, as 5,827 is closer to 6,000 than 5,000.  

The hundreds digit is 8, and 8	   ≥ 	  5 ⇒ Round down. 

 

Worked Example 1.2.2: Rounding numbers < 	  𝟏𝟏  

Question 
Round 0.6818 to (a) one decimal place, (b) two decimal places and (c) three decimal places. 
 

Solution  
(a)  0.6818 to one decimal place is 0.7 as the second decimal place digit is 8, and 8	   ≥ 	  5  ⇒ 

round up. 

(b)    0.6818 to two decimal places is 0.68, as the third decimal place digit is 1, and 1	   < 	  5  ⇒ 
round down.  

(c)   0.6818 to three decimal places is 0.682, as the fourth decimal place digit is 8, and 8	   ≥ 	  5 
⇒ round up.  
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Try it yourself 1.2: Rounding  

1.   The attendance at the Ireland v Italy game in the Rugby World Cup was 89,267. 

(a)  Round this to the nearest 10.  
(b)  Round this to the nearest 100. 
(c)  Round this to the nearest 1000. 

 
 

2.   The average length of a male hand is 0.189 m. 

(a)  Round this to one decimal place. 
(b)  Round this to two decimal places. 

 
 

Further practice 1.2: Rounding  

1.   The capacity of an athletics stadium in Brazil is 78,838. 
(a)  Round this to the nearest 10. 
(b)  Round this to the nearest 100. 
(c)  Round this to the nearest 1000. 

2.   The volume of Lake Superior is approximately 11,612 km3. 
(a)  Round this to the nearest 10	  km3. 
(b)  Round this to the nearest 100 km3. 
(c)  Round this to the nearest 1000 km3. 

3.   Find 3 using your calculator. 
(a)  Round this to two decimal places. 
(b)  Round this to three decimal places. 
(c)  Round this to four decimal places. 

4.   The volume of a typical raindrop is 0.034 cm3. Round this to two decimal places 

5.   The width of a human hair was found to be 0.0000288 m. 
(a)  Round this to five decimal places. 
(b)  Round this to six decimal places. 

 

Past exam questions 1.2: Rounding  

1.   Find 
-
./, correct to one decimal place. 

2.   Find 264.30 , correct to two decimal places. 

3.   Write each of the following numbers correct to the nearest whole number. 

(a)  1.8	  	  	  	  	  (b) 15.2	     (c) 4.9  
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1.3 Estimating 

In maths, we often focus on getting the exact answer. But there are many situations in real 
life where a few cents (or anything else) here or there, doesn’t change our understanding of a 
situation. For example, if there are 997 students in your school, you would probably think of 
the school as having approximately 1,000 students. It would be very rare that the difference 
between 1,000 students and 997 would make a difference to you. If your phone bill is €24.90, 
you would need to remember to keep €25 aside for it. 
 
To estimate means to judge the approximate value of something, e.g. your shopping bill at 
the supermarket or how long a journey might take. Estimation often involves rounding 
numbers to other numbers that are easier to work with. It is a useful life skill. 
 
When doing maths, it is a good habit to get used to estimating what an answer would be 
before calculating it. You are more likely to spot mistakes if you do this. It’s also a great way 
of checking your answers if you’ve time left over at the end of an exam. 
 

Worked example 1.3.1: Estimating by rounding to the nearest integer  

(Note: In an estimation question, you might not be asked to calculate the actual value, but it 
is good to do it anyway, so that you can tell if your estimated answer is approximately right.) 
 
Question 
Estimate the following by rounding to the nearest integer: 9.9	   + 	  10.2	   + 	  6.2	   + 	  10.2	   
 
Solution  
9.9	   + 	  10.2	   + 	  6.2	   + 	  10.2      
≈ 	  10	   + 	  10	   + 	  6	   + 	  10	     Round each number to the nearest integer. 
= 	  36      Simplify. 

Check on calculator:	  9.9	   + 	  10.2	   + 	  6.2	   + 	  10.2	   = 	  36.5	   ≈ 	  36  

 ⇒ The calculated value is approximately equal to the estimated value. 
(“≈” means “is approximately equal to”.)  

 

Worked example 1.3.2: Estimating by rounding to the nearest integer  

Question 
Estimate the following by rounding to the nearest integer: 8.9 ÷ 2.9	   
 
Solution  
8.9	   ÷ 	  2.9        
≈ 	  9	   ÷ 	  3	       Round each number. 
= 	  3      

Check on calculator: 8.9	   ÷ 	  2.9	   = 	  3.07	   ≈ 	  3 

⇒ The calculated value is approximately equal to the estimated value. 

 
	    



FOUNDATION MATHS  FOR LEAVING CERTIFICATE11

Chapter 1: Number Systems

Worked example 1.3.3: Estimating by rounding to the nearest integer  

Question 
You want to plant a row of flowers. The row 
is 58.3 cm long. The plants should be 5.9 
cm apart. Approximately how many plants 
do you need? 
 
Solution  
58.3 cm ≈ 	  60 cm 
5.9 cm ≈ 6 cm 
60 cm ÷ 	  6 cm = 	  10 plants  
 

Check on calculator: 58.3	   ÷ 	  5.9	   = 	  9.88	   ≈ 	  10 
⇒ The calculated value is approximately equal to the estimated value. 

 
 

Try it yourself 1.3: Estimating  

1.   By rounding each number to the nearest natural number, estimate the value of  
../	  ×	  1.2
..3 . 

  

2.   Use your calculator to find the actual value of  
../	  ×	  1.2
..3  correct to one decimal place. 

 

Further practice 1.3: Estimating  

1.   By rounding each number to the nearest natural number, estimate the value of  
4.2	  ×	  1..
5./	  ×	  1.5. 

2.   Use your calculator to find the actual value of  
4.2	  ×	  1..
5./	  ×	  1.5 correct to one decimal place. 

 

Past exam questions 1.3: Estimating  

1.   By rounding each number to the nearest natural number, estimate the value of  
2./	  ×	  21.5

6.3 . 

2.   Use your calculator to find the actual value of 
2./	  ×	  21.5

6.3 . Give your answer correct to one 

decimal place. 
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0 0.5 1 1.5 2

0.1 1.7

1.4 Calculator exercises 

When doing questions that involve calculations, note: 

(a)   If the word “of” is used, enter the multiplication symbol instead. For example, “½ of 16” is 
the same as “½	  ×	  16”. 

(b)   If the word “sum” is used, enter the plus symbol instead. For example, “the sum of 6 and 
3” is the same as “6	   + 	  3”. 

(c)   If the word “product” is used, enter the multiplication symbol instead. For example, “find 
the product of 5 and 4” is the same as “find 5	  ×	  4”. 

(d)   If the word “difference” is used, enter the subtraction symbol instead. For example, “The 
difference between 10 and 8 is 2” is the same as “10	   − 	  8	   = 	  2” 

 
Type these questions from the following worked examples into your calculator as you see 
them. Make sure what you see on the screen matches exactly what’s on the page before you 
press the equals button! 
 

Worked example 1.4.1: Calculator exercises  

Question 
Find the value of each of the following: 

1.   5 + 1.25 
2.   (−2)2 
3.   163.4 

 

Solution 
Type each of the following into the calculator exactly as they are seen to get the answers 
below:  

1.   (5 + 1.25) 	  = 	  2.5 
2.   (−2)2 = 	  −8 
3.   163.4 = 4 
 

Worked example 1.4.2: Displaying real numbers on a number line  

Question 
Show each of the following on the number line below. Label each one clearly. 

0.1,  56,  
57
53 

 
 

Solution  
First convert all the numbers to decimals, then graph them. In decimal form the list is: 0.1, 
0.5, 1.7. 
 

0 0.5 1 1.5 2

𝟏𝟏
𝟐𝟐	  
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Try it yourself 1.4: Calculator exercises  

1.   Using your calculator, find the values of  
!"#$%
%& , (in fraction form if necessary), where 𝑛𝑛	   ∈

	  {17, 19, 21}. 

𝒏𝒏 𝟒𝟒𝒏𝒏𝟐𝟐$𝟏𝟏
𝟏𝟏𝟏𝟏   

𝟏𝟏𝟏𝟏  

𝟏𝟏𝟏𝟏  

𝟐𝟐𝟏𝟏  

2.   Matthew runs 4,032 m in 1 hour. If he continues at this rate, how many metres does he 
run in 3 hours? 

 

Further practice 1.4: Calculator exercises  

1.   Write the following four numbers in order, from the smallest to the largest. 
<<
=           𝜋𝜋          10         	  3.14 

2.   The Acorn Playschool went on a school trip. For health and safety reasons, each teacher 
was responsible for 24 children. If 336 children participated, how many teachers were 
needed? 

3.   The 6 adult members in Jane’s family plan to make a trip to Canada. It costs €830 for an 
adult to fly from Shannon Airport to Toronto Airport. What will the total cost of the airfares 
be for the family? 

4.   A tiger eats 17 kg of flesh a day. If the tiger caught a moose that weighed 357 kg, how 
long would the food last? 

5.   A screw manufacturing company packs 1,650 screws into each carton. Find the number 
of screws in 8 cartons. 

6.   Sam collected 900 different sheets of special paper. She made a collection of books 
using 25 of her sheets for each book. How many books did Sam make? 

7.   A tray can hold 234 eggs. If the tray has 18 rows, how many columns does it have? 

8.   Steve receives a scholarship of €1,525 per year. What is the total amount of scholarship 
that he receives in	  3 years? 

9.   Write the following three numbers in order, from the smallest to the largest. 

80%,  0.084,         
D
%% 

10.  The cost of running a heater is €1.24 per hour. How much will it cost to run the heater for 
2 hours and 15 minutes? 

11.  Write the following fractions in order, from the smallest to the largest. 

       
&
<,	  	  	  	  	  	  	  

E
= ,	  	  	  	  	  	  	  

&
! 

12.  Put the following numbers in order, starting with the largest. 

       
<<
= , 	  	  	  	  𝜋𝜋,     

!F
%E, 	  	  	  	  3.142,     3.14,     

&
% 
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Past exam questions 1.4: Calculator exercises  

Use your calculator to answer the following. 

1.   Find 45.36 correct to two decimal places. 

2.   Find 3×10) correct to the nearest whole number. 

3.   Find 
*
+, correct to one decimal place. 

4.   Find 8% of 910 correct to the nearest whole number. 

 

1.5 Units of measurement  

A unit is a fixed quantity used as a standard of measurement. Examples of units of time are 
seconds, minutes, hours, days, weeks and years. Examples of units of mass are grams and 
kilograms. Examples of units of distance are centimetres, metres and kilometres. We also 
use units for currency, such as cent and euro in Ireland, or pounds and pence in the UK. 
Usually, units have to be given in the answer to a question. 
 
Sometimes we need to convert units. This means to change from one type of unit to another.  
For example, a question could give some information using hours as the units of 
measurement, but we may need to give seconds as the units of measurement in the answer. 
To do this we must convert from hours to seconds. The most common conversions are listed 
in the following table. (Length, area and volume units and conversions are given in the 
Length, Area and Volume chapter.) 
 

Type of unit conversion Abbreviations Rule 

Kilograms à grams kg à g ×	  1,000 

Grams à kilograms g à kg ÷ 	  1,000 

Days à hours 
 
Hours à minutes 
 
Minutes à seconds 

days à hrs 
 
hrs à min 
 
min à s or sec 

×	  24 
 
×	  60 
 
×	  60 

Seconds à minutes 
 
Minutes àhours 
 
Hours à days 

s or sec à min 
 
min à hrs 
 
hrs à days 

÷ 	  60 
 
÷ 	  60 
 
÷ 	  24 

Euro à cent € à c ×	  100 

Cent à euro c à € ÷ 	  100 
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1.6 Indices (or powers) 

The index of a number tells us how many times to 
use that number in a multiplication. Indices (the 
plural of index) are useful when dealing with very 
small or very large numbers. They were first used by 
a French mathematician called René Descartes who 
lived in the seventeenth century.  
 
Indices of numbers can be easily worked out on your 
calculator, but you also need to know the rules for 
indices. These rules are in your Formulae and 
Tables booklet. 

When the power > 	  𝟏𝟏 
The index of a number tells us how many times to use the number in a multiplication, for 
example: 

•   8% tells us that 8 is used twice. 8% 	  = 	  8	  ×	  8	   = 	  64 
•   5+ tells us that 5 is used three times. 5+ = 	  5	  ×	  5	  ×	  5	   = 	  125 

•   𝑦𝑦/ tells us that 𝑦𝑦 is used four times. 𝑦𝑦/ 	  = 	   (𝑦𝑦)(𝑦𝑦)(𝑦𝑦)(𝑦𝑦) 

When the power is	  𝟏𝟏 
The index of a number tells us how many times to use the number in a multiplication so when 
a number or letter has a power of 1, it is just used once so the answer is just the number 
itself. 

Worked example 1.6.1: Raising to the power of 1  

62 	  = 	  6 𝑧𝑧2 	  = 	  𝑧𝑧 

When the power is	  𝟎𝟎 
Anything to the power of 0 is 1.  

Worked example 1.6.2: Raising to the power of 0  

46 	  = 	  1 −306 	  = 	  1 𝑥𝑥6 	  = 	  1 

When the power is  𝟏𝟏𝟐𝟐 
Any number or letter to the power of ½ is the square root of that number or letter. The square 
root of a number is a value that, when multiplied by itself is equal to the number. 

Worked example 1.6.3: Raising to the power of ½   

9
<
= = 9 = 3 

25
<
= 	  = 	   25 	  = 	  5  

(Because 3	  ×	  3 brings us back to 9.) 

(Because 5	  ×	  5 brings us back to 25.) 

 

René Descartes 

René Descartes 
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The rules of indices (also in Formulae and Tables booklet) 
Rule Example  Example  

𝑎𝑎"	  ×	  𝑎𝑎	  % = 	  𝑎𝑎"	  '	  % 5)	  ×	  5	  * = 	   5)	  '	  * = 5+ = 3125 𝑦𝑦0	  ×	  𝑦𝑦	  * = 	   𝑦𝑦0	  '	  * = 𝑦𝑦1 

(𝑎𝑎")% 	  = 	   𝑎𝑎%" (3))0 	  = 	   3)	  ×	  0 = 	   34 = 6561 (𝑥𝑥*)7 	  = 	   𝑥𝑥*	  ×	  7 = 	   𝑥𝑥84 

𝑎𝑎" 	  ÷ 	  𝑎𝑎	  % = 	  𝑎𝑎"	  :	  % 0;
0< 	  = 	   4

0	  :	  * = 	   48 = 4 
>?
>< = 	  𝑥𝑥

+	  :	  * = 	   𝑥𝑥) 

𝑎𝑎@ 	  = 	  1 100@ 	  = 	  1 𝑥𝑥@ 	  = 	  1 

	  𝑎𝑎:8 = 	   8B  4:8 = 	   80  𝑥𝑥:8 = 	   8>  

𝑎𝑎
C
D = 	   𝑎𝑎  100

C
D = 	   100 = 	  10 (𝑦𝑦𝑦𝑦)

C
D = 	   𝑦𝑦𝑦𝑦  

 
 

Worked example 1.6.4: Indices  

Question 
Write	  8 as 2", where 𝑛𝑛 ∈ ℝ. 
 
Solution  
28 	  = 	  2; 	  2) = 	  4;	  	  2* 	  = 	  8 

 

Worked example 1.6.5: Indices  

Question 

Find 36
C
D. 

 
Solution  

36
C
D = 	   36 	  = 	  6 

 

Worked example 1.6.6: Indices  

Question 

Simplify 
JD <

J; . 

 
Solution  
JD <

J;  	  =	   J
DK<

J;  	  = 	   J
L

J; = 	  𝑝𝑝	  
7:0 = 	   𝑝𝑝) 
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Worked example 1.6.7: Indices  

Question 

Use your calculator to find the exact value of !
(#.%&)( − (0.5)

,. 

 
Solution  
1

(0.25)% − 	  (0.5)
, 	  = 	  15.875 

 

Try it yourself 1.6: Indices  

Express each of the following in the form 23, where 𝑛𝑛 ∈ ℤ. 

1.   2 

 

2.   2&	  ×	  28 

 

3.   %
9	  ×	  	  %:
%;  

 

 

Further practice 1.6: Indices  

Express each of the following in the form 23, where 𝑛𝑛 ∈ ℤ. 
1.   4 

2.   2%	  ×	  2, 

3.   %=
%; 

4.   %>?
%@  

5.   2#	  ×	  2, 

6.   (2,)A 

7.   (2A)% 

8.   2%	  ×	  (2%)A 

9.   (2%)%	  ×	  (2,), 

10.   %>?
%9	  	  ×	  	  	  %; 

11.   %(	  	  ×	  	  	  %;
%B	  	  ×	  	  	  %? 

12.   %>?	  	  ×	  	  	  %>?
%;	  	  ×	  	  	  %;  

13.   %(	  	  ×	  	  (%()9
%=	  	  ×	  	  	  %>  

14.   (%()>	  	  ×	  	  	  (%()9
%B	  	  ×	  	  	  %  

15.   1 

16.   2 

17.   !	  
%  
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Further practice 1.6: Indices  

Express each of the following as a natural number: 

18.   16
#
$ 

19.   25
#
$ 

20.   2' 

21.   3) 

22.   (2)), 

23.   25- 

24.   .
,/0 

25.   ,1	  ×	  	  ,4
,5  

26.   ,#0	  	  ×	  	  	  ,#0
,6	  	  ×	  	  	  ,7  

27.   80
80 

 
 

Past exam questions 1.6: Indices  

1.   Write 125 as 59, where 𝑛𝑛 ∈ ℝ. 

2.   Find	  49
#
$. 

3.   Simplify 
(?1)$
?5 . 

4.   Write 6) and 81
#
$ without using indices. 

5.   Use your calculator to find the exact value of 
.

(-./)$ − (1.2)
). 
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1.7 Order of operations (BIDMAS)  

“Operations” in maths include adding, subtracting, multiplying, working out brackets, 
squaring, etc. If you don’t carry out these operations in the right order, you will get the wrong 
answer.  
 
For example, look at the question below and notice how each student gets a different answer 
by doing the operations in a different order. 

 
We need to know one order that will 
always work, and that will give the same 
answer as our calculators.  
 
This order is called BIDMAS, from the 
first letters of the words that tell us the 
correct order. It is shown below. 
  
 
 
 

Using the BIDMAS acronym 
The acronym BIDMAS reminds us to carry out operations in the order shown below. 
 

Order Operation Letter What to do 

1. Brackets B Do calculations in brackets first. 

2. Indices I Next calculate indices. 

3. Division, Multiplication DM Next do multiplication and division, working 
from left to right. 

4. Addition,  
Subtraction 

AS Lastly do addition and subtraction, working 
from left to right. 

 
While it’s easiest to do BIDMAS questions involving just numbers on a calculator, the rules 
need to be understood, as they also apply in algebra, where a calculator can’t be used. The 
girl above did the multiplication before the addition, but the boy did the addition before the 
multiplication. She got the right answer but his is wrong, as BIDMAS tells us that 
multiplication comes before addition.  
 
Sometimes you need to apply BIDMAS to a fraction. In this case, apply BIDMAS to the top, 
and to the bottom separately.  
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BIDMAS can be called BIRDMAS, BIMDAS, BEMDAS, PEMDAS, BOMDAS, BODMAS, and 
various other things. They don’t contradict each other. They just use different names for 
some operations. Learn one, know what the letters stand for, and stick with it!   
 

 
 

Worked example 1.7.1: Apply BIDMAS  

Question 
Without using a calculator, show the steps involved in each of the following and find an 
answer. 
(a)  7	   + 	  2	  ×	  2	   + 	  3	   
(b)  5	   + 	  20	   ÷ 	  4	  ×	  2	   + 	  3 
(c)   7	   + 	  (6	  ×	  5- 	  + 	  3) 
(d)  20	  –	  (3	  ×	   4	  – 	  5)	   
 
Solution  

(a)  7	   + 	  2	  ×	  2	   + 	  3	  	  
= 	  7	   + 	  4	   + 	  3	  	  	  	  	  	  	  	  	  	  	  	  
= 	  14	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

 
(b)  5	   + 	  20	   ÷ 	  4	  ×	  2	   + 	  3	  	  

= 	  5	   + 	  5	  ×	  2	   + 	  3	  
= 	  5	   + 	  10	   + 	  3	  	  	  	  	  	  	  	  	  	  
= 	  18                      

 
(c)   7	   + 	  (6	  ×	  5- 	  + 	  3)  

= 	  7	   + 	  (6	  ×	  25	   + 	  3)	  	   
= 	  7	   + 	  (150	   + 	  3)	  	  	  	  	  	  	  
= 	  7	   + 	  153	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
= 	  160	  	  	                     

 

(d)  20	  –	  (3	  ×	   4	  – 	  5)	   
= 	  20	  –	  (3	  ×	  2	  – 	  5)	  	  	  	  
= 	  20	  –	  (6	  – 	  5)	  	  
= 	  20	  – 	  1	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
= 	  19                         

Multiplication 
Addition 
 
 
Multiplication and division, from left to right 
 
Addition 
 
 

Inside brackets: Indices 
Inside brackets: Multiplication 
Inside brackets: Addition 
Addition 
 
 
 

Inside brackets: Indices 
Inside brackets: Multiplication 
Inside brackets: Subtraction 
Subtraction 

B A M D I S 
Brackets Indices Division Multiplication Addition Subtraction 

(… )	   √𝑥𝑥, 𝑥𝑥-	  	   ÷	   ×	   +	   −	  



FOUNDATION MATHS  FOR LEAVING CERTIFICATE21

Chapter 1: Number Systems

Ch	  1	  Number	  systems	  	   21	  

 
Worked example 1.7.2: Apply BIDMAS to fractions 
Question 
Without using a calculator, show the steps involved in the following calculation and find an 

answer.  
!"#	  ×	  &
'()*  

 
Solution  

= 	   !",'()*                  

= 	   '#
'()*                  

=	   '#-                       
= 	  2	     

Top: Multiplication 

Top: Addition 

Bottom: Subtraction 
 

Simplify 

 

Worked example 1.7.3: Fill in the signs  

Question 
Insert +, −, × or ÷ into each of the blanks to make these statements true. 
(a)  8	  __	  4	   = 	  2 (b)  21	  __	  3	   = 	  7 (c)   3	  __	  4	  __	  1	   = 	  12 (d)  3	  __	  4	  __	  1	   = 	  7 

(e)  40	  __	  4	  __	  2	   = 	  5 (f)   40	  __	  4	  __	  2	   = 	  8 (g)  40	  __4	  __	  2	   = 	  32 (h)  40	  __	  4	  __	  2	   = 	  38 

 
Solution  
(a)  8 ÷ 4	   = 	  2 (b)  21 ÷ 3	   = 	  7 (c)   3	  ×	  4	  ×	  1	   = 	  12 (d)  3 + 4	  ×	  1	   = 	  7 

(e)  40 ÷ 4 ÷ 2	   = 	  5 (f)   40 ÷ 4	   − 	  2	   = 	  8 (g)  40	   − 	  4	  ×	  2	   = 	  32 (h)  40 − 4 + 2 = 38 or 
40 − 4 ÷ 2 = 	  38 

 

 

Worked example 1.7.4: Insert brackets  

Question 
Insert brackets into each of the following statements to make them true. You may need more 
than one pair of brackets in some of the statements. 
(a)  5	   + 	  4	  ×	  2	   + 	  3	   = 	  45	  
(b)  5	   + 	  4	  ×	  2	   + 	  3	   = 	  25	  
(c)   5	   + 	  4	  ×	  2	   + 	  3	   = 	  21	  

	  
Solution  
(a)   (5	   + 	  4)	  ×	  (2	   + 	  3) 	  = 	  9	  ×	  5	   = 	  45	  
(b)  5	   + 	  4	  ×	  (2	   + 	  3) 	  = 	  25	  
(c)   (5	   + 	  4)	  ×	  2	   + 	  3	   = 	  21 
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Try it yourself 1.7: BIDMAS  

1.   8	   + 	  1	  ×	  2	   + 	  4	   

 
2.   Insert +, −, × or ÷ into the blank to make this statement true. 6	  __	  3	   = 	  18. 

 
3.   Insert brackets into the following statement to make it true. You may need more than one 

pair of brackets. 4	   + 	  2	  ×	  7	  – 	  5	   = 	  12 

 

 

Further practice 1.7: BIDMAS  

1.   2	  ×	  8 

2.   6	   + 	  20	   ÷ 	  4	  ×	  3	   − 	  3 

3.   6	   + 	  (2	  ×	  34 	  + 	  3) 
4.   10	  –	  (3	  ×	   4	  – 	  4)  
5.   Insert +, −, × or ÷ into each of the blanks to make these statements true. 

(a)  21	  __	  7	   = 	  3 
(b)  2	  __	  4	  __	  1	   = 	  5 
(c)   2	  __	  4	  __	  1	   = 	  7 
(d)  2	  __	  4	  __	  1	   = 	  6 
(e)  20	  __	  4	  __	  2	   = 	  7 
(f)   20	  __	  4	  __	  3	   = 	  32 
(g)  20	  __	  4	  __	  2	   = 	  22 
(h)  20	  __	  4	  __	  2	   = 	  3 

6.   Insert brackets into each of the following statements to make them true. You may need 
more than one pair of brackets in some of the statements. 
(a)  6	   + 	  2	  ×	  4	   + 	  3	   = 	  20 
(b)  6	   + 	  2	  ×	  4	   + 	  3	   = 	  56 
(c)   6	   + 	  2	  ×	  4	   + 	  3	   = 	  35 

7.   Insert brackets into each of the following statements to make them true. You may need 
more than one pair of brackets in some of the statements. 
(a)  1	   + 	  5	  ×	  4	   + 	  3	   = 	  36 
(b)  1	   + 	  5	  ×	  4	   + 	  3	   = 	  42 
(c)   1	   + 	  5	  ×	  4	   + 	  3	   = 	  27 

8.   Martha and Barry tried to answer the following problem: Calculate 4	   + 	  5	  ×	  3. Martha got 
the answer 27 and Barry got the answer 19. Who is correct? Justify your answer. 
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Further practice 1.7: BIDMAS  

9.   Francis has a piece of wire that is 20 m in length. He wants to use his calculator to work 
out how much wire he would have left if he cut six pieces, each of length 2 m, off the 
wire. Write down the correct order in which he should enter the calculation in his 
calculator. 

10.   3$ 	  + 	  4$ 

11.   5	  ×	  2$ 

12.   3(6 − 4)$ 

13.   (5 − 1)$ 	  ÷ 	  8 

14.   5 49 

15.   $2345÷6
$3	  67  

16.   Ann and Billy were given the following question: 
835
89$.  

 Ann got the answer 6. Billy got the answer 4. Who is correct? Justify your answer. 

17.   Fionn says that (4)(3)(2) 	  = 	   (12)(2) 	  = 	  144. Explain what Fionn did wrong. What is the 
correct answer? 

18.   16 	  + 	   25 

19.   3	  ×	  5$ 	  + 	  20	   ÷ 	  4 

20.   (;79	  4<)
(;73	  ;)  

 

Past exam questions 1.7: BIDMAS  

1.   Find the value of (12 − 2)	  ×	  (3 + 1). 
2.   Find the value of 12 − 2	  ×	  3 + 1. 
3.   Add brackets to make this statement correct. 12 − 2	  ×	  3 + 1 = 4 

 

1.8 Number sequences 

A sequence is a list of numbers that are in order. All the numbers follow a particular pattern. 

•   1, 2, 3, 4, 5, … is a simple infinite sequence. Infinite means that it goes on forever. This 
is shown by the dots at the end. The pattern is that each number is 1 greater than the 
number before it. 

•   2, 4, 6, 8 is the sequence of the first four even numbers. It is finite, which means it does 
not go on forever. The pattern is that each number is 2 greater than the number 
before it. 

•   5, 4, 3, 2, 1, 0, −1 is a decreasing finite sequence. The pattern is that each number is 1 
less than the number before it. 

•   1, 0, 1, 0, 1, 0, … is an infinite sequence. The pattern is that every second number is 1, 
and every other number is 0.  

•   1, 3, 9, 27, … is an infinite sequence. The pattern is that each number is multiplied by 3 
to make the next number, and so on forever. 
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Worked example 1.8.1: Number sequences  

Question 
Find the next three terms in the sequence: 2, 4, 6, 8, ______, ______, ______ 
 
Solution  
Each term is getting bigger by two. 
8	   + 	  2	   = 	  10	  
10	   + 	  2	   = 	  12	  
12	   + 	  2	   = 	  14	  
The next three terms are 10, 12, 14. 

 

Worked example 1.8.2: Number sequences  

Question 
Find the next three terms in the sequence: 2, 4, 8, 16, … 
 
Solution  
Each term is double the previous term. 
16	  ×	  2	   = 	  32	  
32	  ×	  2	   = 	  64	  
64	  ×	  2	   = 	  128	  
The next three terms are 32, 64, 128. 

 

Worked example 1.8.3: Number sequences  

Question 
Find the next three terms in the sequence: 1, 3, 6, 10, 15, … 
 
Solution  
Method 1:  
 
1 3  6 10  15 
     +2            +3           +4            +5 
Continuing this pattern:  

15	   + 	  6	   = 	  21; 	  	  21	   + 	  7	   = 	  28; 	  	  28	   + 	  8	   = 	  36	  
Method 2:  
This sequence is a triangular number sequence, generated from a pattern of dots that form a 
triangle. By adding extra rows of dots and counting all the dots we can find the next numbers 
of the sequence. 

 
 

Sequence: 1, 3, 6, 10, 15, 21, 28, 36 
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Try it yourself 1.8: Number sequences  

Use the pattern to write in the missing numbers in the following sequences. 
1.   3, 5, 7, 9, ____, ____, ____	  

	  
2.   (

( ,
(
) ,

(
* ,

(
+ , ____, ____, ____	  

 

 

Further practice 1.8: Number sequences  

1.   Use the pattern to write in the missing numbers in each of the following sequences. 

(a)   _____, 10, 13, 16, 19	  
(b)  2, 3, 5, 8, _____, _____, _____	  
(c)   64, 32, 16, 8, ____, ____, ____	  
(d)   ____, 9, 11, 13, 15	  
(e)  2, 5, 8, ____, ____, ____	  
(f)   16, 12, 8, ____, ____, ____	  
(g)  1, 4, 9, 16, ____, ____, ____	  

2.   The first eight Fibonacci numbers are 0, 1, 1, 2, 3, 5, 8, 13. Fibonacci numbers are found by 
adding the previous two numbers to get the next one. 

•   5 was found by adding the two numbers before it (2	   + 	  3). 
•   8 was found by adding the two numbers before it (3	   + 	  5). 
•   13 was found by adding the two numbers before it (5	   + 	  8). 
Find the next three Fibonacci numbers: 0, 1, 1, 2, 3, 5, 8, 13, ____, ____, ____.  

3.   In a number pyramid, you add the two numbers in the lower blocks to find the number in 
the block above (for example 2	   + 	  3	   = 	  5).  

 
Complete the number pyramid by filling in 
the empty spaces. 

 

 

Past exam questions 1.8: Number sequences  

1.   For each of the following sequence of numbers, use the pattern to continue the sequence 
for two more terms: 
(a)  2, 6, 18, 54, ____, _____ 
(b)  1, 3, 6, 10, _____, _____ 

 5 
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1.9 Scientific notation 

Scientific notation is a way of writing very large or very small numbers more easily. Scientific 
notation takes the form of 𝑎𝑎	  ×	  10&, where 𝑎𝑎 is a number greater than or equal to 1 and less 
than	  10 and 𝑛𝑛 is an integer.  

•   The speed of light is approximately 300,000,000 m/s. 
In scientific notation, this is written 3	  ×	  10* m/s. 

•   The diameter of an atom is approximately 
0.00000001 cm. In scientific notation, this is written 
1	  ×	  10,* cm. 

 
We can be asked to express a number that is written in 
normal form using scientific notation, and vice versa. 

Writing a number greater than 10 in scientific 
notation  
To change 2,054,000 to scientific notation, count how many places you must move the 
decimal point to the left so that there is just one digit on the left-hand side of the decimal 
point. (Note this digit cannot be zero.) The number of places moved tells us what the power 
of 10 will be when the number has been written in scientific notation. In this case, we must 
move the decimal point 6 places, so the answer is 2.05400	  ×	  101, or 2.054	  ×	  101. 

Writing a number less than 1 in scientific notation  
To change 0.037 to scientific notation, count how many places you must move the decimal 
point to the right so that there is just one non-zero digit on the left-hand side of the decimal 
point. The negative of the number of places moved tells us what the power of 10 will be. In 
this case, we must move the decimal point 2 places, so the answer is 3.7	  ×	  10,3.  
 

Worked example 1.9.1: Writing numbers in scientific notation form  

Question 
Express 3,200 in the form of 𝑎𝑎	  ×	  10&, where 1	   ≤ 	  𝑎𝑎	   < 	  10. 
 
Solution  
Move the decimal point 3 places to the left:               3,200	   = 	  3.2	  ×	  107 

 

Worked example 1.9.2: Writing numbers in scientific notation form  

Question 
Express 7,250,000,000 in the form of 𝑎𝑎	  ×	  10&, where 1	   ≤ 	  𝑎𝑎	   < 	  10.           
 
Solution  
Move the decimal point 9 places to the left.                     7,250,000,000	   = 	  7.25	  ×	  109 
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Worked example 1.9.3: Writing numbers in scientific notation form  

Question 
Express 0.00044605 in the form of 𝑎𝑎	  ×	  10*, where	  1	   ≤ 	  𝑎𝑎	   < 	  10.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   
 
Solution  
Move the decimal point 4 places to the right.                     0.00044605	   = 	  4.4605	  ×	  10./ 

Removing scientific notation from a number 
To remove scientific notation from a number, move the decimal point: 

•   To the left, if the power of ten is negative, or  
•   To the right, if the power of ten is positive.  

 
You should move the decimal point as many times as the power indicates, adding extra zeros 
if necessary. Do not write the power of ten anymore.  
 

Worked example 1.9.4: Removing scientific notation from numbers   

Question 
Write the number 5.2	  ×	  101	  without scientific notation. 
 
Solution  
Move the decimal point 3 places to the right, adding two extra zeros to the right to allow you 
to do this. 
5.2	  ×	  101 	  = 	  5,200 

  

Worked example 1.9.5: Removing scientific notation from numbers   

Question 
Write the number 8.411	  ×	  10./ without scientific notation. 
 
Solution  
Move the decimal point 4 places to the left adding three extra zeros to the left, to allow you to 
do this. 
8.411	  ×	  10./ 	  = 	  0.0008411 

 

Worked example 1.9.6: Removing scientific notation from numbers   

Question 
Write the number 9.99	  ×	  106 without scientific notation. 
 
Solution  
Move the decimal point 2	  places to the right. 
 9.99	  ×	  106 	  = 	  999 
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Try it yourself 1.9: Scientific notation  

1.   Express the following number without scientific notation: 8.051	  ×	  10(. 

 
2.   Write the following number in scientific notation: 5,641,000. 

 

 
 

Further practice 1.9: Scientific notation  

1.   Express each of the following as a whole number, or round to the nearest whole number. 

(a)  5.321	  ×	  10( (b)  4.01	  ×	  10. (c)   3.999	  ×	  100 (d)  5.1146	  ×	  10( 

(e)  9.8	  ×	  10. (f)   2.8502	  ×	  101 (g)  9.7	  ×	  103 (h)  4.421	  ×	  10( 

(i)   3.11	  ×	  10. (j)   2.799	  ×	  104 (k)   4.2146	  ×	  10( (l)   8.9	  ×	  105 

 
2.   Express each of the following as a decimal without scientific notation. 

(a)  2.844	  ×	  106( (b)  4.41	  ×	  1060 (c)   4.899	  ×	  1067 (d)  6.111	  ×	  1061 

 
3.   Express each of the following in the form of 𝑎𝑎	  ×	  109, where 1	   ≤ 	  𝑎𝑎	   ≤ 	  10. 

(a)  41,214 (b)  6,142 (c)   32,514 (d)  1,490 

(e)  82 (f)   27,254 (g)  6,250,300 (h)  52,604 

(i)   0.728 (j)   0.0043 (k)   0.000259 (l)   0.093 

 
4.   How many digits does the number 3.14	  ×	  103	  have, when it is written without scientific 

notation? 

 
 

Past exam questions 1.9: Scientific notation  

1.   The population of China is 1.357	  ×	  10; people. Write this as a whole number of people. 

2.   The population of India is 1.252	  ×	  10; people. Write this as a whole number of people.  

3.   The average distance from the earth to the moon is 3.84	  ×	  100 km. Write this distance as 
a whole number of kilometres. 
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Chapter 1 revision questions 
1.   Convert 5,000 g to kilograms. 

2.   Clodagh tests the knowledge of her two younger sisters, Anna and Lauren. Clodagh says 
that the sum of two consecutive numbers is 35 and asks them to find the numbers. Anna 
answers that the numbers are 20 and 15. Lauren says the numbers are 17	  and 18. Which 
sister is right? Give a reason for your answer. 

3.   Find 5	  ×	  10+, correct to the nearest whole number. 

4.   Write each of the following in the form 3,, where 𝑘𝑘	   ∈ ℚ. 
(a)  9 
(b)  1 

(c)   3 
(d)  81 

5.   Find the value of (3.14)5 correct to two decimal places. 

6.   Write the following numbers in order, from the smallest to the largest. 80%, 0.84, 
7
88 

7.   Find the value of 216 correct to one decimal place. 

8.   Write the number 16,666 to the nearest thousand. 

9.   The attendance at a football match, when given to the nearest thousand, was 37,000. 

(a)  What is the maximum number that could have been in attendance? 
(b)  What is the minimum number that could have been in attendance? 

10.  Round the following to the nearest whole numbers: 

(a)  143.2  (b) 0.58 (c) 14.728 

11.  Write 96.41 to the nearest 10. Use your answer to estimate 96.41. 

12.  Round the numbers as indicated in the following. 

(a)  A Lottery Jackpot of €5,116,813 was won last weekend. Rounded to the nearest 
million euro, the lottery jackpot was __________. 

(b)  92,316 people are now registered as unemployed. Rounded to the nearest 10,000 
people, the number of unemployed people is ________. 

(c)   Inflation in Europe is now running at	  0.0275%. Rounded to two places of decimals, the 
European inflation rate is ________. 

13.  Calculate 119, correct to 2 decimal places. 

14.  Calculate 39.3, correct to 1 decimal place. 

15.  Express each of the following in the form of 𝑎𝑎	  ×	  10;, where 1	   ≤ 	  𝑎𝑎	   ≤ 	  10. 
(a)  97,455	   
(d)  0.006521	  	  
(e)  356,987,012	   

16.  Express 7.995	  ×	  10=> as a decimal without scientific notation. 

17.  How many digits does the number 5.123	  ×	  10? have, when written without scientific 
notation?  
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WORD WALL  

Sequence A list of numbers in order. 

Finite Has an end. Does not continue for ever, e.g. the set of whole numbers 
from 1 to 100. 

Infinite Without an end. Not finite. For example, there are infinite number of 
whole numbers. We say that all the numbers in the universe start at 
negative infinity and continue to positive infinity. 

Rounding Making a number simpler, but keeping its value close to what it was. 
The result is less accurate, but easier to use. 

Natural numbers ℕ Whole positive numbers from 1 upwards. 

Integers ℤ Whole numbers, greater than, less than or equal to 0. 

Rational numbers ℚ A real number that can be made by dividing 2	  integers. 

Real numbers ℝ Positive and negative numbers, large and small, whole numbers or 
decimals.  

Factors (or divisors) Whole numbers that divide exactly into the given number, leaving no 
remainder. 1 is a factor of every number. Every number is a factor of 
itself. 

Multiples The multiples of a number are found by multiplying the number 
by	  integers. 

Prime numbers Each one has exactly two factors, 1 and the number itself.  

Square numbers When two identical whole numbers are multiplied together they make 
a square number. 

Even numbers Integers that can be divided by 2 with no remainder. 

Odd numbers Integers that have a remainder when divided by 2. 

Consecutive 
numbers 

Numbers that follow each other in order.  

To estimate To guess a value close to the accurate value, often done by rounding 
numbers to the nearest whole number, or the nearest 10 or 100. 

BIDMAS The order in which operations must be done in arithmetic: 
(1)  Brackets, (2) Indices (3) Division and Multiplication (4) Addition 

and Subtraction. 
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WORD WALL  

Scientific notation A way of writing very large or very small numbers more easily, in the 
form of 𝑎𝑎	  ×	  10&, where 1	   ≤ 	  𝑎𝑎	   < 	  10 and 𝑛𝑛 is an integer. 

Index / power The index of a number tells us how many times to use that number in 
a multiplication. The plural of index is indices. 

To sum To add values together. 

Product The product of two numbers 𝑎𝑎 and 𝑏𝑏, is the value obtained when the 
numbers are multiplied together, i.e. 𝑎𝑎	  ×	  𝑏𝑏. 

Difference The value obtained when one number is subtracted from another 
number. 

  
 

  
 

  
 

	  

	  


