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General Mathematics: Units 3 & 4 Course Overview 

Satisfactory Completion 
A student may be granted a satisfactory completion (S) if: 
 The work can be authenticated.
 The work is of the required standard, as judged by the teacher, this is based on

• demonstration of achievement of each outcome for the unit.
• key knowledge & skills associated with each outcome.

Outcomes 
For each unit, students are required to demonstrate achievement of three outcomes, which 
apply to the context from the areas of study of that unit (Core Section & 3 Modules). 

OUTCOME 1: On completion of this unit the student should be able to define and explain key 
concepts and apply related mathematical techniques and models from the core topics to 
routine problems. 
OUTCOME 2: On completion of this unit the student should be able to apply mathematical 
processes in non-routine contexts, including situations with some open-ended aspects requiring 
investigative, modelling or problem-solving techniques or approaches, and analyse and discuss 
these applications of mathematics. 
OUTCOME 3: On completion of this unit the student should be able to select and 
appropriately use numerical, graphical, symbolic and statistical functionalities of technology to 
develop mathematical ideas, produce results and carry out analysis in situations requiring 
problem-solving, modelling or investigative techniques or approaches. 

Assessment 
The assessment tasks for these three outcomes are known as SACs (School Assessed 
Coursework). These are run like normal tests, with time limits within classes. The Statistics 
SAC is run over a week, but the other topics usually run in a single session. 
The total score obtained for this subject is comprised in the following manner: 

SAC 1 + SAC 2 
(Statistics 4-6hrs) + 

(Finance 2-3hrs) 
24% 

SAC 3 + SAC 4 
(Matrices 2-3hrs) + 
(Networks 2-3hrs) 

16% 

EXAM 1 
(Multiple 
choice) 
30% 

EXAM 2 
(Short 
answer) 
30%. 

EXAM 1: - 1½ hrs for 40 multiple-choice questions = 40 marks 

EXAM 2: - 1½ hrs for 4 sets of short answer questions = 60 marks 

NOTE: If a student obtains an N for either Unit 3 or Unit 4, then no study score is awarded 
for the total score of that subject (i.e. zero) 



Specifications for bound reference 

• The bound reference must be in book format of A4 size or smaller when closed.
• It must have a single horizontal or vertical spine.
• Pages must be permanently bound and securely attached to the spine.
• The number of pages is not specified.
• The bound reference may be:

 a textbook
 a securely bound lecture pad
 a permanently bound student-constructed set of notes without foldouts
 an exercise book with cloth, glue or staple binding.

Students are allowed to: 

• annotate the material
• design their own written index
• fold pages
• cut page corners
• colour code pages
• insert dividers into their own sets of notes
• firmly attach (e.g. by glue, adhesive tape or staples) additional material to pages in

the bound reference.*

The following are prohibited. 

• Pages or parts of pages which can be detached from the bound reference during
the exam

• Fold-outs, maps or brochure style components
• Removable tabs, post it notes or other items designed to be detached
• Forms of collation/ binding that are designed to be non-permanent. These include:

o ring-binder folders
o plastic A4 slips (permanent or removable) into which pages may be inserted or

removed
o manila and similar folders with clip, clamp, slide and metal prong style binding of

loose-leaf material
o glued lecture pads
o bound books that have perforations designed so as to allow pages to be

detached.

If one or more pages can be or are detached from the rest of the bound reference, for 
whatever reason, or if the bound reference does not comply with the specifications above, the 
entire bound reference will be removed by the supervisor for the duration of the examination 
and the incident will be reported as a breach of rules.  



Unit 3: Data Analysis and Statistics 

1A Data Types 

Data Types 
There are two types of data: 

Categorical 
Used to describe categories. There are two types of categorical data: 
Ordinal data has categories with an implied order. An example of this is the strength of 
agreement response to questions where the responses include: strongly agree, agree, disagree 
and strongly disagree. 
Nominal data has categories with no implied order. An example of this is eye colours. 

Numerical 
Used when data is assigned a number. There are two types of numerical data: 
Discrete data is for data that falls into specific, usually whole number, values. Examples 
include: number of goals scored and shoe size (even with half sizes). 
Continuous data is measured data where the numbers can be anything depending on the 
accuracy of the equipment used. Examples include: height and weight.  

 
Ex 1A: 1-7 (page 4) 

1B Displaying and Interpreting Distributions of Categorical 
Data 

Frequency Table 
Favourite Animal Tally Frequency 
Dog |||| || 7 
Cat |||| 5 
Fish || 2 
Bird |||| 4 

 
The modal category is Dog since it has the highest frequency. 
 
 



Bar Charts 
When creating these graphs: 

• Width of the columns or bars is the same.
• There is a gap between each category.

Note: 
This graph can also be drawn with horizontal bars. 

Segmented Bar Charts/Divided Bar Charts/Stacked Bar 
Charts/Percentage Bar Charts 
A segmented (divided) bar chart is a single bar or column used to represent all of the data. 
This data is usually represented as percentages of the whole population sample. 

Animal Frequency Percentage 
Dog 9 36% 
Cat 7 28% 
Fish 3 12% 
Bird 6 24% 
Total 25 100% 

Scale: 1cm = 10% is the best scale to use- this way each 1% is 1mm. (Not done in printed 
notes.) 
Note: These graphs can either be drawn vertically or horizontally. 

Ex 1B: 1-11 (page 12) 
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1C Displaying and Interpreting Distributions of Numerical 
Data 

Histograms 
These are similar to frequency diagrams but use bars not lines. The rules are the same: 

• The frequency is ALWAYS on the y-axis.
• The observations are ALWAYS on the x-axis.
• There are NO GAPS between columns.
• Columns are all the same width
• Class intervals, if you use them, MUST have the same number in each interval.

Eg. 
70-<80 
80-<90 
90-<100 

Note: There are no intervals in this data so the observations are in the middle of the columns. 

Score 
(x) 

Number of 
students 
(f) 

10-<20 
20-<30 
30-<40 
40-<50 
50-<60 

10 
30 
50 
40 
10 

Note: The values are listed at the start of the column because the column covers the range 
between numbers (class intervals). 
Outliers are extreme values 
When describing the shape of a graph you need to consider the skewness 

Ex 1C: 1-3, 5-8, 10, 11 + Review: 13, 14 (page 22) 

Score (x) 
Number of 
students (f) 

1 10 
2 40 
3 30 
4 20 
5 60 
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1E Finding the Median and IQR for Dot and Stem Plots 

Stem plots 
These are used for small sets of data (<50 values). 

Stem Leaf Stem Leaf 
2 3 5 7 2 35, 73 
3 1 2 8 9 3 12, 89 

2 3 represents 2.3 235 represents 23.5 

Note: 
1) You can leave obvious gaps rather than commas.
2) It is best to line numbers up in the leaf section.
3) Ordered stem plots put leaves in ascending order within each row.
4) You must state the representation.

Split Stems  
Sometimes stem plots don’t show much and it is better to use split stems as shown below. 

Stem Leaf  Stem Leaf 
1 1 2 3 3 4 4 7 8 9 1* 1 2 3 3 4 4 
2 1 3 5 6 7 8 8 9 9 1 7 8 9 

2* 1 3 
2 5 6 7 8 8 9 9 

13 represents 13 1*3 represents 13 

The first stem plot is not really helpful but the second shows that more data lies at each end 
of the data set. 

Dot Plots 
Dot plots can be used to represent discrete data and categorical data. 
 Dot plots are similar to column graphs but use dots to indicate frequency instead of a

column.
 The dots in a dot plot should be evenly spaced vertically to enable easy comparison of

frequencies.

Measures of Central Tendency 

Mean ( x ) 
This is what most people use for average. 

sfrequencie of sum
 valuesdata of sum

 valuesdata ofnumber 
 valuesdata of sumMean

==

==

∑
∑

∑

f
x

n
x For a data set: add all values and divide 

by the number of values. 

For a frequency table: multiply the values 
by their matching frequency then add 
them and divide by the total frequency. 
For grouped data: use the middle value 
for the group as the data value. 



Use you calculator when you have more than a few values to work with. 
Examples: 
Find the mean for each of the following to 2 decimal places: 
a) 7, 12, 15, 13, 17, 9, 21, 20, 16

44.14
9

130
 valuesdata ofnumber 

 valuesdata of sumMean ===  

b) 
Stem Leaf 

0 
1 
2 
3 
4 

2 3 3 5 
0 0 2 7 8 
1 5 7 7 
0 1 2 
1 9 

Key: 2|3 = 23 

17.20
18
363

 valuesdata ofnumber 
 valuesdata of sumMean ===  

c) 
Interval Frequency 

0-9
10-19

20-29
30-39

2 
8 
12 
14 

Use the Statistics program on your calculator. 
Enter 4.5, 14.5, 24.5 and 34.5 as mid-intervals into List1. 
Enter the frequencies into List2. 
Use CALC- One Variable 
Set xList to List1 and freq to List2 

Mean = 25.06 

Median 
Use you calculator when you have more than a few values to work with. 
This is the middle of the data set when the data is listed in numerical order. 
To find the median: 

• Let n be the number of data values
• The median is the �𝑛𝑛+1

2
�th value. 

So if you have: 
• 10 data values, then the median is the �10+1

2
�th = 5.5th value. In other words half way 

between the 5th and 6th value.
• 11 data values, then the median is the �11+1

2
�th= 6th value. 

Mode 
The most occurring value. If there are 2 values with the same frequency, then the data is said 
to be bimodal. If there are more than 2 values with the highest frequency then there is no 
mode. 

Indications of Spread 

Range 
Range = Xmax - Xmin = largest – smallest 

Interquartile Range (IQR) 
IQR = Q3 – Q1 = QU - QL

Q1 = QL = lower quartile = median of 1st half of data. 
Q3 = QU = upper quartile = median of 2nd half of data. 
Note: Remember that if we have 2 values then we add them and divide by 2. 
Use you calculator when you have more than a few values to work with. 



Examples: 
1) For 13 data values:

Median is the 13+1
2

= 7th value. 

There are 6 data values in each half. 
Q1 will be in the middle of the 1st 6 data values 

( 6+1
2

= 3.5th half way between the 3rd and 4th values) 
Then add the 3rd and 4th values together and divide by 2 to obtain Q1. 

Q3 will be in the middle of the last 6 data values.  

( 6+1
2

= 3.5th half way between the 3rd and 4th values in the 2nd half which are 
the 10th and 11th values) 
Then add the 10th and 11th values together and divide by 2 to obtain Q3. 
2) 3, 9, 7, 3, 4, 6, 4, 3

sorted: 3, 3, 3, 4, 4, 6, 7, 9

mode = 3 

median: 

Find middle of 8 data values which is the 

 8  +1
2

=    4.5   th   This is half way

between  4th  and       5th       values. 

Therefore 

4
2

44
2

54

=

+
=

+
=

ththmedian

range = max. –  min 

 = 9 - 3 

 = 6   

IQR 

Each half of the sorted data set has 

data values. 

3) 4, 6, 8, 6, 4, 5, 7, 6, 7, 6, 8

sorted: 4, 4, 5, 6, 6, 6, 6, 7, 7, 8, 8 

mode = 6 

median: 

Find middle of 11 data values which is the 

 11  +1
2

=   6    th   value.

Therefore  Median is 6 

range = max. – min 

 = 8 - 4 

 =  4 

IQR 

Each half of the sorted data set has 

5 data values. 

Q1 is the 5+1
2

= 3rd data value of the 1st half 

of the sorted data set. 

Q1  = 5 



Q1 is half way between 2nd and 3rd values of 

the  1st half of the sorted data set 

 Q1 = 2𝑛𝑛𝑛𝑛 + 3𝑟𝑟𝑛𝑛
2

 

 = 3+3
2

 = 3 
Q3 is half way between 2nd and 3rd values of 

2nd  half of the sorted data set 

 Q3 = 6+7
2

 
      = 6.5 
IQR = Q3 – Q1 

 = 6.5 - 3 

 = 3.5 

Q3 is the     3rd  data value of the 2nd 

half of the sorted data set. 

Q3= 7 

IQR = Q3 – Q1 

 = 7 - 5 

 = 2 

4) Data has been presented in the stem plot below:

Find the:
a) Median

b) Mode

c) Range

d) IQR

Key: 1|3 represents 13 

a) Median:

18 valuesterm = 18+1
2

= 9.5th termhalf 
way between 9th and 10th terms. 
Median = 31+31

2
= 31 

c) Range = max – min

 = 48 - 1 

 = 47 

b) Mode =

No mode as there are more than 2 values

with the highest frequency

a) Each half has 9 values.
Q1 = 9+1

2
= 5𝑡𝑡ℎ term

 = 18 
Q3 = 5th term in 2nd half 
     = 36 

IQR = 36 – 18 = 18 



5) Determine the medians for the graphs below
a)

Total frequency = 60 

Midpoint = 60+1
2

= 30.5th number 

Adding frequencies for each column we 

hit the median term in the 50-55 

interval  median interval = 50-55kg 

b) 

There are 18 dots. 

Midpoint = 18+1
2

= 9.5th term midpoint for 

9th and 10th dot 

Both dots are at 2 hours  median = 2 

hours/week 

Note: 

• The median is a better measure of centre if the data has outliers or if the data is skewed
(positively or negatively).

• Median = mean  symmetrical
• Median < mean  negatively skewed
• Median > mean  positively skewed

Calculator Use for Summary Data 
You should use your calculator with a large data set or frequency table. 



You will then be presented with a range of summary statistics. 
Note: 
 In the summary :

x  - mean 
Sx-  standard deviation (sample) 
σx- standard deviation (population)
Med – median 
n – number of terms 
∑x – sum of terms 

Ex 1E: 1-15, + Review: 16, 18 (page 42) 

1F Five Number Summaries and Box Plots 

1G Interpreting Shape from a Boxplot 

Outliers 
Outliers are values that seem extreme for the data set. An outlier occurs when a value is: 

 below Q1 - 1.5 x IQR, (lower fence) OR

 above Q3 + 1.5 x IQR (upper fence).

Example: 
A data set has Q1 = 14, Q3 = 17. 

a) Find the lower and upper fences for outliers.

b) Determine the outliers from these data points  8, 10, 25

a) IQR = Q3 – Q1 Upper fence 

= 17 - 14 Q3 + (1.5 x IQR) = 17 + 1.5 x 3 
= 3 =  21.5 

Lower fence 

Q1 – (1.5 X IQR) = 14  - 1.5 x 3 b) Outliers are below      9.5     and
 =  9.5  above  21.5  . 

So  8  and      25  are outliers 

Note: 
1) The median and IQR are NOT affected by outliers. (NOT ALL values are used in the

calculations).
2) The mean and standard deviation ARE affected by outliers. (ALL values are used in

calculations).

Use the scroll bar to find extra 
values 
When using data intervals the 
values entered should be the middle 
value of each interval 



Boxplots (Graphing the 5-number Summary) 
A boxplot (box and whisker plot) is used to represent the 5-number summary of the data set. 
The 5-number summary (5-figure summary) contains: 

• Lowest number (minX),
• 1st quartile (Q1),
• Median (Med),
• 3rd quartile (Q3).
• Highest number (maxX).

Boxplots are usually drawn horizontally but may also be drawn vertically. Each section of a 
boxplot contains 25% of data values, which means the box (ie between Q1 and Q3) contains 
50% of values 

We can also have a boxplot with outliers. 

Lowest value 
(excluding outlier) 

Highest value 
(excluding outlier) 

(maxX) 
Outlier 

(minX) 
Outlier 

Lower quartile 

Median 

Upper quartile 

10 15 20 25 30 35 40 45 50 55 

(maxX) 
Highest value 

(minX) 
Lowest value 

Lower quartile Upper quartile 
Median 



Using Calculator for Boxplots 
Enter data into the Statistics program. 

Note: 
1) It is optional to show outliers.
2) To read values from the graph:

Select the Analysis menu and chose Trace. Now use the left/right arrows to 
read values. 

3) You can create multiple boxplots for data comparison by selecting a different tab
number at the top.

4) You can easily turn graphs on/off from the SetGraph menu by ticking/unticking the
required StatGraph box.

Example: 
The following are test scores out of 30. 

15, 18, 22, 30, 27, 21, 20, 4 
13, 12, 15, 23, 21, 19, 20, 17 
2, 17, 26, 28, 24, 16, 22, 19 

a) Create a boxplot, without outliers, to represent the data above.
b) Describe the shape of the graph.
c) Find any outliers by determining the lower and upper fences.
d) Create a boxplot, with outliers, to represent the data above.
e) Write a brief report about the distribution of test scores.



a) Min = 2, Q1 = 15.5, Med = 19.5, Q3 = 22.5, Max = 30

b) The graph is negatively skewed

c) IQR = Q3 – Q1

= 22.5 – 15.5 
= 7 
Lower fence = Q1 – 1.5 x IQR 
= 15.5 – 1.5 x 7 
= 5 

Upper fence = Q3 + 1.5 x IQR 
= 22.5 + 1.5 x 7 
= 33 

Outliers are below  5  or above     33  .  Outliers are    2 and 4 

d) 

e) The distribution of test scores is negatively skewed with 2 outliers. The distribution has
a median score of 19.5. The range of the distribution is 28 marks with an interquartile
range of 7 marks. Scores below 5 are unusual, with outliers at 2 and 4 marks.

Skewness 

Ex 1F: 1-13, + Review Q 14 (page 53) 
Ex 1G: 1-9, + Review Q 11 (page 61) 

Boxplot 

Symmetric tails off 
reasonably evenly 
on both the left 
and right sides. 
Mean = median 

Positively skewed 
the graph tails off 

to the right. 
Mean > median 

Negatively skewed 
the graph tails off 

to the left. 
Mean < median 



Standard Deviation 
The standard deviation is an indication of how spread out the data is from the mean. 
The smaller the standard deviation the more bunched up the data is. 

The graph on the left has a lower standard deviation. 

The formula for standard deviation of a sample is: 

𝑠𝑠 = �∑(𝑥𝑥 − �̅�𝑥)2

𝑛𝑛 − 1
Where: 

Σ means to sum (add)        x is each number 
n is the number of values 𝑋𝑋�  is the mean of the dataset 

You need to be able to do a manual (semi-calculator) calculation as well as your calculator 

Example: 
Manually calculate the standard deviation for the following dataset: 
3, 4, 6, 10, 12 

• Open the Statistics program.
• Enter the values into List1.
• Find the mean. (You will also see the standard deviation here, so take note of the

answer)
• The mean is 7. (standard deviation is 3.87)

Calculate the Standard Deviation by hand 

x x - x (x - x )2 

3 
4 
6 
10 
12 

3-7 = -4
4-7 = -3
6-7 = -1
10-7 = 3
12-7 = 5

16 
9 
1 
9 
25 

  ∑(𝑥𝑥 − �̅�𝑥)2= __60__ 
Finally we need to calculate the standard deviation: 

𝑠𝑠 = �∑(𝑥𝑥 − �̅�𝑥)2

𝑛𝑛 − 1
= � 60

5 − 1
= 3.87 



Rounding to Decimal places and Significant Figures 
Rounding to a required number of decimal places 
 Count to the number of digits requested after the decimal point. This is the stopping point

in your answer.
 If you run out of digits add 0’s until you get to right number of digits. This is your answer.
 If you don’t run out of digits then look at the next value.

 If this value is 5 or higher
 then add 1 to the previous digit
 otherwise leave the previous digit as is.

 Write your answer with the requested number of digits after the decimal point.
Examples: 
Round 126.54 to 4 decimal places. 

Not enough digits so add 0’s. 
Answer is: 126.5400 

Round 71.8735 to 2 decimal places. 

The next digit is 3 so we don’t change the 7. 
Answer is: 71.87 

Round 94.35 to 1 decimal place. 

The next digit is 5 so we increase the 3 to 4. 
Answer is: 94.4 

Round 763.73964 to 3 decimal places. 

The next digit is 6 so we increase 9 to 10 
which means 39 becomes 40. 
Answer is: 763.740 

Rounding to a required number of significant figures 
 All digits greater than 0 are significant. Eg. 7463.98 has 6 significant figures.
 Leading 0’s are not significant. Eg. 0.0013 has 2 significant figures.
 0’s between other values are significant. Eg. 3001 has 4 significant figures.
 0’s after decimal points are significant. Eg. 56.100 has 5 significant figures.
 Trailing 0’s are only significant if stated. Eg. 2000 has 1 significant figure unless otherwise

stated.

To round to a required number of significant figures: 
 Count digits from the left starting with the first non-zero digit.
 Look at the next value.

 If this value is 5 or higher
 then add 1 to the previous digit otherwise
 leave the previous digit as is.

 Write your answer with the requested number of digits filling with 0’s to the
decimal point if needed.

Examples: 
Round 45132.8 to 3 significant figures. 

451 are the significant figures. The next 
digit, 3, is less than 5 so the 1 stays the 
same. 
Answer is: 45100 

Round 80025.9 to 4 significant figures. 

8002 are the significant figures. The next 
digit, 5, is not less than 5 so the 2 becomes 
3. 
Answer is: 80030 



Round 3.90057 to 3 significant figures. 

390 are the significant figures. The next 
digit, 0, is less than 5 so the 0 stays the 
same. 
Answer is: 3.90 

Round 0.000472 to 1 significant figure. 

4 is the significant figure. The next digit, 7, 
is not less than 5 so the 4 becomes 5. 
Answer is: 0.0005 

Student Practice: 
Round 45.34523 to 2 decimal places. 

45.35 

Round 29.4983 to 2 decimal places. 

29.50 
Round 3874 to the nearest hundred. 

3900 

Round 0.0024 to 1 significant figure. 

0.002 

Round 2.5345 to 2 significant figures. 

2.5 

Round 8983.2456 to 3 significant figures. 

3980 

Round 0.43253 to 2 significant figures. 

0.43 

Round 0.0003432 to 2 significant figures. 

0.00034 



Further Mathematics Units 3 & 4 - Transition 

Exercise 1.A 



 

 

 

 

 

 

 

 

 

 

 



Exercise 1.B 



 

 

 





Exercise 1.C 



 

 

 

 

 

 





 

 

Exercise 1.E 

 

 

 

 









 

Exercise 1.F 

 

 

 









Exercise 1.G 







 

 

 

 

 





Further Mathematics  –  Solutions To Transition Exercises 
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