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1. INTRODUCTION 
This module belongs to you.  It is designed to serve as a guide for the duration of your course and 
as a resource for after the time.  It contains readings, activities, and application aids that will 
assist you in developing the knowledge and skills stipulated in the specific outcomes and 
assessment criteria. 

Follow along in the guide as the facilitator takes you through the material, and feel free to make 
notes and diagrams that will help you to clarify or retain information.  Jot down things that work 
well or ideas that come from the group.  Also note any points you’d like to explore further. 

Participate actively in the skills practice activities as they will give you an opportunity to gain 
insights from other people’s experiences and to practice the skills.  Remember to share your own 
experiences so that others can lean from you too. 

Each section will be preceded by outcomes and assessment criteria taken from the South African 
Unit Standards, where available.  These will describe what you must know and be able to do in 
order to successfully complete the course.  If the course is aligned to Unit Standards, you will be 
able to receive credits towards a National Qualification upon successful assessment. 

 

2. Programme Overview 

Purpose 

In order to achieve the credits and qualify for the this appropriate registered standard, 
determined by the Sector of Education Training Authority, you are expected to have 
demonstrated specific learning outcomes. 

 

Specific Outcomes 

Specific Outcomes describe what the learner has to be able to do successfully at the end of this 
learning experience. 
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Assessment Criteria 

The only way to establish whether a learner is competent and has accomplished the specific 
outcomes, is through the assessment process.  Assessment involves collecting and interpreting 
evidence about the learners’ ability to perform a task.  This module includes assessments in the 
form of self-assessments, group tasks, quizzes, projects and a practical training programme 
whereby your are required to perform tasks and collect, as portfolio of evidence, proof signed by 
your facilitator that you have successfully performed these tasks. 

 

To Qualify 

To qualify and receive credits towards your qualification, a registered Assessor will conduct an 
evaluation and assessment of your portfolio of evidence and competency. 

 

Range of Learning 

This describes the situation and circumstance in which competence must be demonstrated and 
the parameters in which the learner operates. 

 

Responsibility 

The responsibility of learning rests with you, so be proactive and ask questions; seek assistance 
and help from your facilitator, if required. 

 

How You Will Learn 

The programme methodology includes facilitator presentations, readings, individual activities, 
group discussions and skill application exercises.  Know what you want to get out of the 
programme from the start and start applying your new skills immediately.  Participate as much as 
possible so that the learning will be interactive and stimulating. 

 

How you will be assessed 

This programme has been aligned to registered unit standards.  You will be assessed against the 
outcomes of the unit standards by completing a assessments that cover the essential embedded 
knowledge stipulated in the unit standards, and by compiling a portfolio of evidence that provides 
proof of your ability to apply the learning to your work situation.  When you are assessed as 
competent against the unit standards, you will receive 10 credits towards your National 
Qualification. 
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3. Personal Objectives And Expectations 
You will get much more out of the programme if you take some time to think about the things you 
would like to achieve as a result of the training. 
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UNIT STANDARD 9010 

 

Unit Standard Title  

Demonstrate an understanding of the use of different number bases and measurement units and 
an awareness of error in the context of relevant calculations 

 

NQF Level 

3 

 

Credits 

2 

 

Purpose 

This Unit Standard is intended to provide credits towards the mathematical literacy requirements 
of the NQF at level 2. The essential purposes of the mathematical literacy requirements are that, 
as the learner progresses with confidence through the levels, the learner will grow in:  

 An insightful use of mathematics in the management of the needs of everyday living to 
become a self-managing person  

 An understanding of mathematical applications that provides insight into the learner `s 
present and future occupational experiences and so develop into a contributing worker  

 The ability to voice a critical sensitivity to the role of mathematics in a democratic society 
and so become a participating citizen. 

People credited with this unit standard are able to:  

 Convert numbers between the decimal number system and binary number system  

 Work with numbers in different ways to express size/magnitude.  

 Demonstrate the effect of error in calculations. 

 

Learning Assumptions 

Learners accessing this Unit Standard should be competent in Mathematical Literacy and 
Communications at NQF level 2. 

 

Specific Outcomes and Assessment Criteria 

Specific Outcome 1: Convert numbers between the decimal number system and the binary 

number system: This outcome includes the need to: Perform addition and subtraction of positive 
whole numbers in binary up to 100002 (16 in decimal), Demonstrate understanding of the 
mathematical relationships and principles involved in the computations. 

Assessment Criteria 

 Conversion between binary and decimal numbers is done correctly 
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 Basic addition and subtraction calculations in the binary number system are done correctly 

 Using positive whole numbers up to the 16 in decimal 

 Practical applications of the decimal and binary system are explained correctly 

 

Specific Outcome 2: Work with numbers in different ways to express size and magnitude: This 
outcome includes the need to use scientific notation for small and large numbers. 

Assessment Criteria 

 The prefixes indicating magnitude in measurements are correctly related to the decimal 
system.  

 The prefixes indicating magnitude in measurements are correctly related to the decimal 
system: From Giga to Pica (1012 to 10 -12) 

 Conversions between related units in different measurement systems are correctly applied 
in real-life contexts: SI to Imperial; Degrees F to degrees C 

 

Specific Outcome 3: Demonstrate the effect of error in calculations 

Assessment Criteria 

 Symbols for irrational numbers such as 7c and 42 are left in formulae or steps to 
calculations except where approximations are required 

 Descriptions are provided of the effect of rounding prematurely in calculations 

 The desired degree of accuracy is determined in relation to the practical context 

 The final value of a calculation is expressed in terms of the required unit 

 

Unit Standard Essential Embedded Knowledge 

 Number systems and rational and irrational numbers  

 Estimation and approximation  

 Scientific notation 

 

Critical cross-field outcomes 

Upon successful completion of this course, the learner will be able to: 

 Collect, analyse, organise and critically evaluate information: Gather, organise, and 
interpret numerical information.  

 Communicate effectively: Use everyday language and mathematical language to describe 
relationships, processes and problem solving methods.  

 Use mathematics: Use mathematics to describe and represent realistic situations and to 
solve problems relevant to the learner 
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SECTION 1: DECIMAL AND BINARY SYSTEM 
 

Outcome 

Convert numbers between the decimal number system and the binary number system: 

 

Assessment criteria 

 Conversion between binary and decimal numbers is done correctly 

 Basic addition and subtraction calculations in the binary number system are done correctly 

 Using positive whole numbers up to the 16 in decimal 

 Practical applications of the decimal and binary system are explained correctly 

 

 

1.1 Computational Tools 
 

 

 

 

The value of algorithms has been rediscovered with the development of calculating machines. 
These machines are used in many forms today, varying from pocket calculators to complicated 
computers. 

For the purpose of this course the simple pocket calculator will be discussed as a computational 
tool. 

The liquid crystal display (LCD) of the calculator is made of a liquid crystal, hermetically sealed 
between two glass plates and caution must be exercised in handling the calculator. 

The following general rules must be kept in mind to ensure trouble free operation: 

 Do not place the calculator in a location subject to direct sunlight, especially in a car with 
its windows closed in a hot climate.  High temperatures may damage the calculator. 

 Avoid locations subject to rapid temperature changes and excessive moisture or dust. 

 Do not drop or bump the calculator. 

 Always use a soft dry cloth to clean the calculator – not a cloth moistened with any volatile 
solvent or water. 

 If the calculator uses batteries, do not leave the batteries in it for extended periods if the 
unit is not to be used.  Battery acid leakage may damage the calculator. 

A wide variety of calculations can be done, depending on the type of calculator used. Specialised 
calculators are used for example scientific, statistic or financial purposes.   

It is a good idea to study the manual of your specific calculator well to be able to maximize the 
use of your computational tool 

A sequence of calculations that sets out a series of detailed steps enabling a 
particular result to be obtained, is called an algorithm.  The process of long division, 

for instance, is an algorithm. 
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1.2 Introduction to numbers and algorithms 

 

a. Addition and Subtraction 

Example 1 

123 + 456 + 789 

Key in: 123 + 456  +  789   

Answer: 1368  
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Example 2 

100 - 25 - 35  

Key in: 100 - 25  - 35 

Answer: 40   

Pressing the  = key gives the answer to the entered formula. 

 

 

 

 

 

b. Multiplication and Division 

Example 3 

50 x (-2) ÷ 4  

Key in: 50 x  2 ± ÷ 4 =    

Answer:  -25           

 

NOTE:  To enter a negative number, press the  ±  (change Sign) key after numeric entry. 

 

Example 4 

5 + 2 x 3 - 2 ÷ 0.5  

Key in: 5 + 2 x 3 -2 ÷ 1 =   

Answer: 7  

 

c. Parentheses (Brackets)  

The parentheses key are used to cluster together a series of operations if it is necessary to do it 
first.  When brackets are used the calculations in brackets take precedence over any other 
calculation.  Calculations within the innermost set of brackets will be performed first. 

 

Example 5 

12 + 42 ÷ (8 - 6)  

Key in: 12 + 42 ÷ ( 8 - 6 ) = 

Answer: 33 

 

Example 6 

( 3 + 4 ) x ( 3 - 1 ) 

Formative Assessment 1 
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Key in: ( 3 + 4 ) x ( 3 - 1 ) =  

Answer: 24 

 

Important:  An error will occur should the brackets be omitted! 

 

 

 

 

1.3 Integers and real numbers 
Integers are whole numbers (e.g. 1, 45, 77…) and real numbers are numbers with a decimal point 
(e.g. 24.59, 2.09 and 9.1) 

Note that a whole number is real if it is written with a decimal point. Therefore; 

 64 is an integer, but 

 64.0 is real 

 

1.4 Number Systems 
A numeral is a symbol or group of symbols, or a word in a natural language that represents a 
number. Numerals differ from numbers just as words differ from the things they refer to. The 
symbols "11", "eleven" and "XI" are different numerals, all representing the same number. This 
article attempts to explain the various systems of numerals. 

A numeral system (or system of numeration) is a framework where a set of numbers are 
represented by numerals in a consistent manner. It can be seen as the context that allows the 
numeral "11" to be interpreted as the binary numeral for three, the decimal numeral for eleven, 
or other numbers in different bases. 

 

a. Decimal 

There is more than one number system.  The decimal number system is the most common where 
there are 10 elements 

 

 Elements:  

0, 1, 2, 3, 4, 5, 6, 7, 8, 9 

 

 Base Number: 

10 

Formative Assessment 2 
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The decimal system is the one we use to count and perform operations on numbers. Perhaps the 
decimal system is used because humans have ten fingers and counting objects began with using 
our ten digits, as they are called. I wonder how we would be counting if we had eight or twelve 
fingers. I suppose we will never know. 

When the decimal system is mentioned, almost everyone says that they know and understand the 
system. However, when asked to count, they start at 1 and count to 10. This is incorrect! The 
decimal system consists of ten items but they actually start at 0 and end at 9.  

The Arabic nations invented a method to represent two extremely important concepts:  

 how to represent zero and 

 a system so that each number in a specific position has a well-known and easily definable 
meaning or weight.  

It may sound strange but the invention of zero (or nothing) was the biggest breakthrough in 
mathematical history. together with the fact that the position of each digit had a specific 
meaning meant that commerce and trade were simplified. The western world uses slight 
modifications of the numbering figures invented so long ago by the Arabic nations. 
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b. Hierarchy of Decimal Numbers  

Number Name How many 

0  zero   

1  one One 

2  two two ones 

3  three Three ones 

4  four Four ones 

5  five Five ones 

6  six Six ones 

7  seven seven ones 

8  eight Eight ones 

9  nine Nine ones 

10  ten one ten 

20 twenty two tens 

30 thirty three tens 

40 forty four tens 

50  fifty five tens 

60 sixty six tens 

70 seventy seven tens 

80 eighty eight tens 

90 ninety nine tens 

Number Name How Many 

100  one hundred ten tens 

1,000  one thousand ten hundreds 

10,000 ten thousand ten thousands 

100,000 one hundred thousand one hundred thousands 

1,000,000 one million one thousand thousands 

 

Some people use a comma to mark every 3 digits. It just keeps track of the digits 
and makes the numbers easier to read. 
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c. The Binary Digit System 

The binary digit system is very important to our daily life, as all information contained inside 
computers consist of it.  “Bi” means two, and that is the basis of this whole numerical system.   

It consists of the basic elements 0 and 1. 

There is no difference between the way the binary system and the decimal system consider 0 and 
1.  But how do we represent 2 in the binary system?  The answer is the same as for any other 
numerical system.  When the single digits are all used we move on to double digits.  

 

 Elements: 

0, 1 

 

 Base Number: 

2 

 

 Binary Representation Of The Decimal Numbers 1 To 35: 

Decimal 
value 

Binary value Decimal value Binary value Decimal value Binary value 

0 0 16 10000 32 100000 

1 1 17  10001 33 100001 

2 10 18 10010 34 100010 

3 11 19 10011 35 100011 

4 100 20 10100 

5 101 21 10101 

6 110 22 10110 

7 111 23 10111 

8 1000 24 11000 

9 1001 25 11001 

10 1010 26 11010 

11 1011 27 11011 

12 1100 28 11100 

13 1101 29 11101 

14 1110 30 11110 

15 1111 31 11111 



 

13 | P a g e  
 

 

d. Converting From Binary Digits To Decimal Numbers 

 

Show the extended notation of 11010 

Example: 

110102 = 1 x 24 + 1 x 23 + 0 x 22 + 1 x 21 + 0 x 20
 

 

Example 

Express the binary value 1011011001 as a decimal number. 

 

1011011001 

=1x29 + 0x28 + 1x27 + 1x26 + 0x25 + 1x24 + 1x23 + 0x22 + 0x21 + 1x20 

=1x29 + 1x27 + 1x26 + 1x24 + 1x23 + 1x20 

=512 +128 + 64 + 16 + 8 +1 

= (729)1 or  

(1011011001)2 = (729)10 

 

e. Conversion Of A Decimal Number To A Binary Number 

Convert the decimal number 25 to a binary number 

Example 

Here you repeatedly divide by 2 25  

 12 1 

 6 0 

 3 0 

 1 1 

 0 0 

  11001 

 

f. Addition Of Binary Numbers 

(1011 + 1111)2 

Example  
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 1 1 1(with1 Carry 
over) 

(with 0 Carry 
over) 

 1 0 1 1 

 1 1 1 1+ 

1 1 0 1 0 

2+ 3 2+ 2 2+ 3 2+ 2 

 10  10  10  10  

 1 with 1 1 with 0 1(with1 Carry 
over) 

1 (with 0 Carry 
over) 

     

(1011 + 1111)2 = 11010    

 

g. Subtraction Of Binary Numbers 

(11000 – 10101)2 

 

11000 

-10101 

00011 

 

 

(11000 – 10101)2 = 00011 

 

 

 
Formative Assessment 3 
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SECTION 2: EXPRESS SIZE AND MAGNITUDE 
 

Outcome 

Work with numbers in different ways to express size and magnitude 

 

Assessment criteria 

 The prefixes indicating magnitude in measurements are correctly related to the decimal 
system: From Giga to Pica (1012 to 10 -12) 

 Conversions between related units in different measurement systems are correctly applied 
in real-life contexts: SI to Imperial; Degrees F to degrees C 

 

 

 

 

2.1 Express Size And Magnitude Using Numbers 
What do you notice from the following two paragraphs? 

 

 

 

 

 

All matter including the earth consists of atoms. The diameter of a typical nucleus of an 
atom is approximately 0.00000000000001 metre or about 0.00001 times the diameter of 
the atom.  

 

In the first paragraph you should notice that rounding took place (the zeros at the end of each 
number usually indicate rounding). In the second paragraph you should notice that very small 
numbers are difficult to understand and interpret. Are there better ways to represent these 
numbers? 

The answer is that there are better ways to represent these numbers and to work with them as 
well.  This means that numbers can be used in different ways to express size and magnitude. 

 

a. SI Units 

South Africa uses the SI system of measurements, as do most countries of the world. International 
System of Units (French Le Système International d'Unités) is commonly referred to throughout 
the world as SI, after the initials of Système International 

The earth is approximately 149,503,000km from the sun and is moving through 
space at approximately 72,360km/h towards the constellation Hercules. The 
approximate length of earth’s orbit around the sun is 938,900,000km and the 

earth travels on it at about 106,000km/h. 
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The SI or Systéme International consists of 7 base units, which were taken into use in order to 
have a worldwide acknowledged unit system.  This has significantly simplified the sharing of 
information between countries with different traditional units.  

 

Quantity Unit Symbol 

Mass Kilogram kg 

Length Meter m 

Time Second s 

Temperature Kelvin K 

Current Ampére A 

Light Candela cd 

Chemical standard unit Mole mol 

 

It is VERY important to always indicate a unit.  The unit is what gives meaning to a number.  Just 
think 3000 tells you nothing about what this number is for or what it does, but R3000 is very 
useful!  Also remember to indicate the unit EXACTLY as it is shown above.  Km is wrong and so is 
S, if the unit is not given exactly right your answer will be wrong!  

The symbols in the last column are not abbreviations (hence, no periods are used), and they are 
exactly the same in all languages. Prefixes may be added to these symbols in order to 
conveniently refer to very large or very small quantities. The prefixes are listed in below. 

 

Prefix Symbol Factor Power of 10 

Exa E 1,000,000,000,000,000,000 18 

Peta P 1,000,000,000,000,000 15 

Tera T 1,000,000,000,000 12 

Giga G 1,000,000,000 9 

Mega M 1,000,000 6 

Kilo k 1,000 3 

Hecto h 100 2 

Deka da 10 1 

Deci d 0.1 -1 

Centi c 0.01 -2 

Milli m 0.001 -3 
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Micro µ 0.000001 -6 

Nano n 0.000000001 -9 

Pico p 0.000000000001 -12 

Femto f 0.000000000000001 -15 

Atto a 0.000000000000000001 -18 

SI PREFIXES, SYMBOLS AND FACTORS 

These prefixes are used for every unit (supplementary or derived) with the exception of the 
kilogram.  

Examples are millimetre (mm), kilometre/hour (km/h), megawatt (MW), and picofarad (pF). 
Because double prefixes are not used, and because the base unit kilogram already contains a 
prefix, prefixes are not used with kilogram, although they are used with gram.  

The prefixes hecto, deka, deci and centi are used only rarely, and then usually with metre to 
express areas and volumes. Because of established usage, the centimetre is retained for body 
measurements and clothing.  

Some examples of SI derived units: 

 

Quantity Name of derived SI unit Symbol 

Area square metre m2 

Volume cubic metre m3 

Velocity metre per second m/s 

Acceleration metre per second squared m/s2 

Density kilogram per cubic metre kg/m3 

Current density ampere per square metre A/m2 

Magnetic field strength ampere per metre A/m 

Specific volume cubic metre per kilogram m3/kg 

Luminance candela per square metre cd/m2 

 

The metre and the kilogram had their origin in the metric system. The metre is defined as the 
length of the path travelled by light in vacuum during a time interval of 1/299,792,458 of a 
second.  

When the metric system was created, the kilogram was defined as the mass of 1 cubic decimetre 
of pure water at the temperature of its maximum density (4.0°C). Today the reference kilogram 
is a platinum-iridium cylinder.  

Converting between units is straightforward as these examples show. If you don’t understand 
these examples, refer back to the table containing symbols and factors. Remember that you are 
only moving a decimal point and changing a name. You don’t have any real arithmetic to do. 
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1kg (kilogram) = 1,000g (grams) = 100dag (dekagrams) = 10hg (hectograms). 

1kl (kilolitre) = 1,000l (litres) = 100dal (decilitres) = 10hl (hectolitres). 

 

Although the values of the factors differ by multiples of 10, some symbols and names are rarely 
used. Of the six symbols and names in this example, I have only seen kg (kilogram), g (gram) and l 
(litre). So let’s look at some common uses. 

If I travel 1,000km I say: ‘I travelled 1,000kms.’ I don’t say: ‘I travelled 1Mm (megametre)’. It is 
not incorrect to use megametre for 1,000km but nobody I know uses that phrase. However, you 
may see a few other uses that at first glance appear strange. The contents of bottles may contain 
750ml or 75dl but not usually 0.75l and medication may contain 600mg of a substance but not 
usually 0.6g. These values refer to the same measurements (750ml = 75dl = 0.75l and 600mg = 
0.6g). 

 

b. Using the SI system 

The SI system uses the metric (decimal) system and uses a number of standard prefixes for units 
of length and mass that were covered in the previous section. Using the SI system means that we 
should know the most important ones. The three most important ones are: 

 

kilo =1000

1
centi =

100

1
milli =

100

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formative Assessment 4 
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c. Combinations of base units 

Many of the special units used in physics are combinations of these base units. 

Example 

Force: kg.m.s-2 also Newton 

Multiples and fractions commonly used:  

Prefix Abbreviation Value 

Giga G 109 

mega M 106 

Kilo k 103 

Milli m 10-3 

Micro µ 10-6 

Nano n 10-9 

Pico p 10-12 

 

d. Units of time 

Note that one year consists of 12 months but the month has not been defined. As an 
approximation, a month consists of 30 days and 22 workdays. For calculations of intervals less 
than one week the second is accurate and may be used. However, the second is rarely used for 
intervals greater than one day. 

The relationship of a week, day, hour and minute calculated in terms of seconds: 

 

Unit Calculation to seconds 

1 minute 60 seconds 

1 hour 60 minutes 

3600 seconds (60 × 60) 

1 day 24 hours 

1,440 minutes (24 × 60) 

86,400 seconds (24 × 60 × 60) 

1 week 7 days 

168 hours (7 × 24) 

10,080 minutes (7 × 24 × 60) 

604,800 seconds (7 × 24 × 60× 60) 

THE WEEK, DAY, HOUR AND MINUTE RELATED TO SECONDS 
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e. Speed  

The lists units in common use for speed and their abbreviations. 

 

Distance Time Speed Abbreviation 

kilometres hours kilometres per hour km/h 

metres hours metres per hour m/h 

metres seconds metres per second m/s 

centimetres seconds centimetres per second cm/s or cm/sec 

 

The abbreviation ‘cm/sec’ is not officially correct but it is found in practice. The other 
abbreviations follow the units specified by SI system. 

 

f. Scientific Notation 

Scientific notation is very useful as it allows you to express very large or small numbers easily and 
is also helpful in preventing ambiguity in regard to significant figures. 

For example: 1000 could be construed as having 1 significant figure or 4, however if it is indicated 
as 1 x 103  we know it only has 1 or 1,000 x 103 and we know it has 4. 

Examples 

1 km = 1 x 1000 m = 1 x 103m 

12345m=1,2345 x 104m 

0,000012m = 1,2 x 10-5m 

0,12m = 1,2 x 10-1m 

1mm = 1/1000m = 1 x 10-3m 

 

g. Using Scientific Notation 

Calculate (1,234 x 106) + (6, 7 x 103) 

Solution: 

(1,234 x 106) + (6, 7 x 103) 

= (1,234 x 106) + (0, 0067 x 106) 

= (1,234 + 0, 0067) x 106 

= 1, 2407 x 106 

≈ 1,241 x 106 
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h. Imperial Units 

The Imperial units are also used in certain countries.  The imperial system, now called the UK 
system, was used, until very recently, for all weights and measures throughout the UK.  

 

 

 

 

 

The UK system measurement of length: 

 

Length 

12 inches = 1 foot 

3 feet = 1 yard 

22 yards = 1 chain 

10 chains = 1 furlong 

8 furlongs = 1 mile 

5280 feet = 1 mile 

1760 yards = 1 mile 

 

 

The UK system for area. 

Area 

144 sq. inches = 1 square foot 

9 sq. feet = 1 square yard 

4840 sq. yards = 1 acre 

640 acres = 1 square mile 

 

The UK system for volume 

Volume 

1728 cu. inches = 1 cubic foot 

27 cu. feet = 1 cubic yard 
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The UK system for capacity. 

Capacity 

20 fluid ounces = 1 pint 

4 gills = 1 pint 

2 pints = 1 quart 

4 quarts = 1 gallon (8 pints) 

 

 

The UK system for mass (avoirdupois) 

Mass (Avoirdupois) 

437.5 grains = 1 ounce 

16 ounces = 1 pound (7000 grains) 

14 pounds = 1 stone 

8 stones = 1 hundredweight [cwt] 

20 cwt = 1 ton (2240 pounds) 

 

The following are a few practical estimations from the SI system that you may find useful in your 
daily duties: 

1. Most adults are between 1.5 and 1.8 metres tall. 

2. The length of an adult pace is about 1 metre. 

3. It takes about 15 minutes to walk one kilometre. 

4. The height of a standard door is about 2 metres. 

5. The mass of a family car is about one tonne (1,000kg). 

6. The mass of a bag of sugar is about 1kg. 

7. One hectare = 10,000m2 or about two football pitches. 

8. The volume of a normal tin of drink is about 330cm2. 

9. A teaspoon holds about 5ml of liquid. 

 

In a like manner, the following are a few practical estimations from the UK system that you may 
find useful 

1. The height of a tall adult is about 6 feet. 

2. The width of an adult thumb is about 1 inch. 

3. The length of a size 8 shoe is about 1 foot. 

4. An adult pace is about 1 yard. 

5. The mass of a bag of sugar is just over 2 pounds. 
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6. An old-style bottle of milk contains 1 pint. 

7. It takes about 20 minutes to walk one mile. 

 

 

Commonly used unit conversions to convert between Imperial and SI  

1 inch (in.) = 2.54 cm 

1 cm = 0.3937 in. 

1 foot (ft) = 30.48 cm 

I m = 39.37 in. = 3.281 ft 

1 mile (mi) = 5280 ft = 1.609 km 

1 km = 0.6214 mi 

1 gallon (gal U.S.) = 3.785 L = 0.8328 gal(British) 

1 pint (British) = 568 mL 

1mi/h = 1.467 ft/s = 1.609 km/h 

1km/h = 0.287 m/s = 0.621 mi/h 

1 ft/s = 0.305 m/s 

1m/s = 3.281 ft/s= 3.600 km/h 

I kg = 2.20 pounds (lb)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formative Assessment 5 
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i. Temperature Scales 

There are three commonly used temperature scales: 

 The Celsius scale is the most commonly used temperature scale.   

 The Fahrenheit scale is used in the United States.  

 The absolute or Kelvin scale is used in scientific work. 

The Fahrenheit and Celsius scales assign arbitrary values to both freezing and boiling points of 
water at atmospheric pressure. 

 Celsius Fahrenheit 

Freezing point 0.00°C 32.0°F 

Boiling point 100°C 212°F 

 

 

Convert From Fahrenheit to Celsius Using Formulae 

Start with x°F, then: 

Subtract 32 

Multiply by 5 

Divide by 9 

 

Convert From Celsius to Fahrenheit Using Formulae 

Start with x°C, then: 

Multiply by 9 

Divide by 5 

Add 32 

 

Example: Taking Your Temperature 

Normal body temperature is 98.6°F.  What is this in °C? And what is the temperature in Fahrenheit back 
from °C?  

Solution: 

98.6 – 32 = 66.6 

66.6 x 5 = 333 

333 / 9 = 37°C 
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SECTION 3: EFFECT OF ERROR IN CALCULATIONS 

 

Outcome 

Demonstrate the effect of error in calculations. 

 

Assessment criteria 

 Symbols for irrational numbers such as 7c and 42 are left in formulae or steps to 
calculations except where approximations are required 

 Descriptions are provided of the effect of rounding prematurely in calculations 

 The desired degree of accuracy is determined in relation to the practical context 

 The final value of a calculation is expressed in terms of the required unit 

 

 

3.1 Groups Of Numbers 

 
Not all numbers are exact – some are actually infinite.  This makes it difficult or impossible to 
represent them exactly.  The main groups of numbers will be discussed below. 

All Real numbers, (numbers with real values) can be divided into Rational and Irrational numbers.   

 

 

 

 

Whole numbers, or integers, suffice for discussing numbers of people or cattle, but entities land, 
wine and grain often need to be measured out in varying quantities that does not correspond to 
whole numbers.  Among the followers of Pythagoras it was discovered that whole numbers and 
fractions (known as rational numbers because they can be expressed as ratios) do not account for 
all numbers.   

The numbers that can not be expressed as ratios are called irrational.  An example is the square 
root of 2 (the number that multiplied by itself equals 2).  Rational and irrational numbers 
together represent all numbers greater than zero.  

It was not until the Renaissance that the progress of mathematics called for a further extension of 
the numbers below zero.  It was gradually realised that these ”negative” numbers were an 
acceptable mathematical idea, provided that they are handled consistently. 

The concept of negative numbers occurs in every day life.  A person can not find a negative 
number of money in his pocket, but his overdraft at the bank can be negative. 

Rational numbers are all numbers that can be represented as a ratio ( a
b

) of two numbers. All 

whole numbers are rational numbers because they may be represented as their value over 1. The 

number 3 is therefore 
3
1 . 

Rational numbers have values that can be determined exactly and Irrational numbers 
have values that cannot be exactly determined.  Rational numbers are very often 

perfect squares. 
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Irrational numbers are those that cannot be represented as a ratio of two whole numbers. Two 

irrational numbers are 2  and π. When dealing with arithmetic involving irrational numbers it is 
best to keep them as they appear unless an approximate answer is required.  

 

Real numbers 

Rational numbers Irrational numbers 

⅔; √4; √9; √(16/25) √5; 3√7 

 

a. Fractions 

Digits to the right of the decimal point represent the fractional part of the decimal number. Each 
place value has a value that is one tenth the value to the immediate left of it. 

 

Number Name Fraction 

.1 tenth 1/10 

.01 hundredth 1/100 

.001 thousandth 1/1000 

.0001 ten thousandth 1/10000 

.00001 hundred thousandth 1/100000 

 

Example  

0.234 = 234/1000 (said - point 2 3 4, or 234 thousandths, or two hundred thirty four thousandths) 

4.83 = 4 83/100 (said - 4 point 8 3, or 4 and 83 hundredths) 

 

Repeating decimals are decimals with certain digits that repeat. 

Example:   1.3333333 never ends and is written as: 

 

  
3

1
......33333.1   
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However this is a rather complicated method to use.  It is much easier to simplify the repeating 
number to its nearest decimal value.  We do however indicate that it is repetitive. 

 

  
10

3
13.1......33333.1    

 

Here are a few examples: 

 

 

 

 

 

Often when we calculate a number we end up with a lot of decimals, this isn’t practical and we 
round off to a certain number of decimal numbers.   

If a number is between 1 - 4 it is rounded down and if it is between 5-9 it is rounded up.  

 

Example  

Round off all the numbers to 3 decimal numbers 

1.256784 = 1.257 

4.3812629 = 4.381 

1.001111 = 1.001 

22.22222 = 22.222 

8.989993 = 8.990 

 

b. The Effect Of Error In Calculations 

From the explanation it can be seen that not all answers are hundred percent correct even if our 
arithmetic was correct.  It depends on more than that.  Often we use values that were measured 
and these can never be perfectly accurate. 

 

 Significant Figures 

Significant figures help us to work as accurately as possible when working with measured data.  A 
2 figure measurement, like 91 m is accurate to ±1 m.   

The percentage error is therefore:  

1/91 x 100 = 1, 09% ≈1% 

 

A 4 figure measurement like 91,11m is accurate to 0,01m.  The percentage error is therefore: 

0, 01/91.11 x 100 = 0, 0109 ≈0, 01 

1000

456
2654.2.....456456456.2

100

45
154.1..........454545.1
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This is 100 times more accurate!  

 

When trying to determine the number of significant figures a number has you should not consider 
zeros before or after the number.  Unless the number has a full stop at the end, this is common in 
American notation. 

 

For Example 

10 has 1 significant figure 

0,00234 has 3 significant figures 

2340. has 4 significant figures 

3.45 has 3 significant figures 

 

 Rules Used To Determine The Number Of Significant Figures The 
Answer Of A Calculation Should Have 

Multiplication and division: 

Number with the least significant figures determines the answer: 

12,345 x 6, 7 = 83 NOT 82, 7115 

 

Addition and subtraction 

Retain the smallest number of decimal places. 

10,345 + 9, 9 = 20.2 NOT 20,245 or 20!  

 

c. Convert repeating decimals to common fraction form 

Important Note: any span of numbers that is underlined signifies that those numbers are 
repeated. For example, 0.09 signifies 0.090909. 

Only fractions in lowest terms are listed.  For instance, to find 2/8, first simplify it to 1/4 then 
search for it in the table below.  
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fraction = decimal       

1/1 = 1       

1/2 = 0.5       

1/3 = 0.3 2/3 = 0.6     

1/4 = 0.25 3/4 = 0.75     

1/5 = 0.2 2/5 = 0.4 3/5 = 0.6 4/5 = 0.8 

1/6 = 0.16 5/6 = 0.83     

1/7 =  0.142857 2/7 =  0.285714 3/7 =  0.428571 4/7 =  0.571428 

  5/7 =  0.714285 6/7 =  0.857142   

1/8 = 0.125 3/8 = 0.375 5/8 = 0.625 7/8 = 0.875 

1/9 = 0.1 2/9 = 0.2 4/9 = 0.4 5/9 = 0.5 

  7/9 = 0.7 8/9 = 0.8   

1/10 = 0.1 3/10 = 0.3 7/10 = 0.7 9/10 = 0.9 

1/11 = 0.09 2/11 = 0.18 3/11 = 0.27 4/11 = 0.36 

  5/11 = 0.45 6/11 = 0.54 7/11 = 0.63 

  8/11 = 0.72 9/11 = 0.81 10/11 = 0.90 

1/12 = 0.083 5/12 = 0.416 7/12 = 0.583 11/12 = 0.916 

1/16 = 0.0625 3/16 = 0.1875  5/16 = 0.3125 7/16 = 0.4375 

  11/16 = 0.6875 13/16 = 0.8125 15/16 = 0.9375 

1/32 = 0.03125 3/32 = 0.09375 5/32 = 0.15625 7/32 = 0.21875 

  9/32 = 0.28125 11/32 = 0.34375 13/32 = 0.40625 
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  15/32 = 0.46875 17/32 = 0.53125 19/32 = 0.59375 

  21/32 = 0.65625 23/32 = 0.71875 25/32 = 0.78125 

  27/32 = 0.84375 29/32 = 0.90625 31/32 = 0.96875 
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