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Introduction

To the nursing student

What has mathematics got to do with nursing, you may ask!

As you read this book you will soon discover how much mathematical knowledge is
expected of you during your nursing studies and your nursing career. Much of this
knowledge could be called “invisible” mathematics since you may not think that you
are doing any maths at the time. Some of the mathematics that you will need, however
is very visible and, at times for many students, challenging.

This book is designed to make the mathematics you need more visible. It is set out so
you can see both the relevance of maths in nursing and other areas, and also so you
can revise and practise maths skills suited to your level.

There are 8 modules in this book, each dealing with different aspects of mathematics.
The modules are divided into 2 parts – the first is an activity section meant to be
teacher directed but you should be able to follow most of the instructions yourself.
These activities are also designed to have two settings – one in a “normal” everyday
setting and one, with similar mathematical content, in the nursing setting.

In the nursing setting we follow you through a possible career and look at 8 scenarios:

• working in the ward with Ima Bitsick;

• looking after Ima before she is discharged;

• working in the emergency ward (the ER of USQ!)

• coping with victims from the emergency ward;

• going overseas to Summania;

• distributing tablets in Summania;

• looking at a nursing career in other countries;

• becoming a researcher.

Hopefully you can link the two. For example you may be able to work out pay rates or
alcohol  concentrations really well, but have trouble with drip rates or dosage
concentrations. Transforming what you know in one area to another new area should
help you gain confidence in the new field.

The second part of the modules provides for practice in a particular section of maths
related to the first part. These practice exercises are in three levels – A, B, C, C being
the most challenging. Choose the level that suits you. For example Module 1 deals
with graphs and has activities relating to graphs. There are then additional exercises on
graphs in the three levels. Level A is essentially practice in plotting points, Level B is
plotting points and reading graphs in various practical situations, Level C gives more
difficult examples in displaying and interpreting graphs.

Hopefully, by the time you have finished this book you will have become more
confident in your mathematics ability and will be less anxious when faced with
figures, formulas and graphs in the future.

Best wishes for your future studies,

Linda Galligan
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1.1 Introduction

Scenario 1: You walk into a ward to see a patient Ima Bitsick and you see the medical
records of the patient clipped to the end of the bed.  Have a closer look. The medical
records are shown below.  Can you read these charts accurately? Would you be able to
confidently complete one of these charts for Ima?

In this module you will practice reading various graphs and charts, both in the context
of nursing and in everyday life, you will also practice drawing graphs yourself and
interpret graphs that you will encounter in your nursing degree. More formally:

In this module you will be able to:

• read single scale graphs,

• read and construct patient charts,

• draw graphs with appropriate scale, title and labels, and

• interpret graphs

DATE

HOSP.
DAY

PO/PP
DAY

HOUR 12 4 8 12 4 8 12 4 8 12 4 8

C

40.5

40.0

39.4

38.6

38.3

37.7

37.2
37.0

36.5

F

105

104

103

102

101

100

98
98.6

97

TE
M

PE
RA

TU
RE

PU
LS

E
RE

SP
.

PULSE Apical

Radial

RESP.

68 70 72 80 78 78

16 16 14 15 16 16

64 66 70 74 76 76

14 14 16 20 18 16
20 24

1 0 02
7/6/02 8/6/02

GRAPHIC RECORD

110 116

120

100

80

60

40

20

00



1.4

Module 1 – Recording Observations Success in Maths for Nurses

The University of Southern Queensland

1.2 Interview scales

Has your opinion been sought about any course you have attended, a TV program you
have watched, or some new food on the market?  When we ask people a question there
is usually a 5 point scale provided for them to circle their response. You will probably
have to do this in your nursing career, but you may have been asked to rank your
opinion about many things already.

1.2.1 Maths scale

Let’s say I want to find out the opinion of nursing students about mathematics. Think
about your overall feeling about mathematics? How could these feelings be described
in one word? How could I then collate these feelings so I have an overall idea of the
feelings of all the nursing students? There are many ways to do this. Scales are one
useful way.

Look at the scales below. Rank your past feelings about maths on these scales. Then
spend a few minutes thinking about the advantages and disadvantages of each of them.

hate maths love maths

hate maths anxious neutral it's OK love maths

hate maths love maths
0 1 2 3 4

Maths relationship scale

What are the advantages and disadvantages of the above scales?
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0 1 2 3 4 5 6 7 8 9 10

Pain intensity scale

none

No distress unbearable distress

No distress unbearable distress

annoying uncomforable dreadful horrible agonizing

Simple Descriptive Pain Distress Scale

Visual Analog Scale (VAS)

0-10 Numeric Pain Distress Scale

Freda Fred

1.2.2 Pain intensity scale

Let’s investigate a similar scale you may encounter in your career. Look at the scales
below. Write a few sentences comparing the pain of the patients Fred and Freda in
each of the three scenarios.

These scales, although useful, are only one-dimensional. They do not tell us the
pain control over time, for example. We need another method to depict more
complex information. But first, let’s look at some mathematics to help us.
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1.3 Map interpretation

You have probably used a map at some stage to find the location of a particular place.
Mapmakers commonly use a grid to allow you to do this. They use a letter to label a
column and a number for a row (sometimes this will vary).

Obviously a grid system is a very useful tool because everyone agrees on the locations
of a particular point.

Using the map of the University on the next page, determine the location of:

(i) the library

(ii) McGregor College

(iii) Japanese gardens

(iv) Indoor recreation centre

What are the located at the following points:

(i) I,8

(ii) I,6

(iii) H,1

(iv) F,4

While this style of rectangular grid system is very useful, it does have one major
disadvantage, especially if using letters of the alphabet. Can you guess what this
would be?

_______________________________________________________

_______________________________________________________

You may have said something like: If the grid’s squares are too large then it’s still
difficult to pin-point smaller places on the map.

In the next section notice how they have overcome this difficulty. The vertical scale
can be broken down into smaller units like 37.3°C or 74 breaths per minute, and the
horizontal scale is used by placing the  time illustrated in the middle of the scale, for
example at 2pm the patient’s vital signs were taken.
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1.4 Chart Interpretation

The basis of this rectangular grid system is used in many applications. You will see
one beside a hospital bed used to track a patient’s vital signs. Here is an example of a
typical patient chart.

When observing a patient, the temperature, pulse and respiration (breathing) rates are
measured at regular intervals. The values are then plotted on a running chart which
shows the patient’s progress over a period of days.

The chart above shows Mr. Feelgood who is recovering from an operation.

(a) At 2 p.m. on Thursday, 11th November, what was Mr. Feelgood’s

Temperature? _________________

Pulse rate? ___________________

Respiration rate? ______________

(b) (i) At 6 p.m. on Saturday, you find that Mr. Feelgood’s temperature is 37.6°C.
Plot this value on his chart.

(ii) At the same time you determine his pulse and respiration rates by counting
for a period of 15 seconds and obtain the following values:

2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10

AM PM AM PM AM PM AM PM AM PM AM PM

Date

Time

Tues. 9/11 Wed. 10/11 Thur. 11/11 Fri. 12/11 Sat. 13/11

41°
40.5°
40°
39.5°
39°
38.5°
38°
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36.5°
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80
70
60
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00
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Pulse

Respiration

82, 71, 77, 80, 85, 87 

16, 17, 20, 18, 15, 20 19, 15, 22, 28, 27, 25 24, 23, 20, 20, 19, 19 19, 23, 18, 18, 19, 18 17, 15, 19, 19

89, 90, 122, 115, 115, 115 115,101,109,98,105,92 85, 83, 82, 76, 73, 71 79, 72, 72, 71 
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pulse: 19 counts/15 seconds

respiration:   5 counts/15 seconds

Convert these values to counts/minute and add them to the chart.

(c) From the information on the chart, complete the  graph of the respiratory rate and
pulse rate.

1.5 Graphs of drugs

Theophylline is one of the most commonly used medications for the treatment of the
symptoms of chronic asthma and can be administered orally or through an IV drip.
The recommended therapeutic range is 55 – 110 µmol/Litre for an adult.

To interpret graphs such as the one below which shows the administration of a drug
through an IV drip, it is important to understand the components of the graph.

Activity 1.5

(a) Look at the title, labels and scale. This will help you understand what is
happening at different stages. For example, using the IV drip, 8 hours after the
injection of Theophylline there is about 55 µmol/Litre of the drug in the system.
This is just on the minimum effective concentration (MEC). Now pick two points
on the graph and write a sentence about what is happening at each point. Then
compare the two points.

Point 1: ____________________________________________________

Point 2: ____________________________________________________

Compare the two points: _______________________________________

_______________________________________________________

_______________________________________________________

100
90
80
70
60

40
30
20
10

50

0 4321 5 6 7 8 12 16 20 2410

C max

50% C max

25% C max{ 1
2

Time (hr)

Theophylline
concentration

(µmol/L)

Bolus
IV infusion

MSC

MEC

Figure 1: IV AMINOPHYLLINE, measured as serum theophylline levels
 Therapeutic Range 55-110 µmol/L (for adults) using large IV bolus

T
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(b) Calculate the concentration when t = 2 and t = 10.

_______________________________________________________

_______________________________________________________

Can you interpret what T1
2
 means?

_______________________________________________________

_______________________________________________________

(c) Look at the graph below of Theophylline for oral dosing. Describe what is
happening.

_______________________________________________________

_______________________________________________________

_______________________________________________________

1.6 Your pulse record

On the following table, record the results for your pulse rates doing the following
activities, noting the exact time you took each pulse rate (eg 11.42 a.m.).

(a) Spend two minutes doing some of the exercises at the end of this topic – then take
your pulse.

(b) Sit in a comfortable position and practise deep breathing relaxation exercises for
two minutes. Now take your pulse.

C max

50% C max

25% C max

100

75

50

25

0 84 16 24 32 40 48

1
2

T

Theophylline
concentration

(µmol/L)

Time (hr)
Oral dose

MSC

MEC

{
Figure 2: ORAL THEOPHYLLINE  Recommended therapeutic range 
 55-110 µmol/L (for an adult)
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(c) Spend two minutes doing vigorous exercise (running up and down the stairs if
possible). Stop and take your pulse immediately. Wait one minute and take your
pulse again. Wait five minutes and take your pulse a third time.

Chart the above pulse rates on the following graphs. Ensure that you have a correct
and even scale along the horizontal axis.

(eg you may have  )

(c) Along the vertical axis use a scale  of 1cm to represent 10 beats per minute for the
first graph.

Repeat the exercise for the second graph using a scale of 1 cm to represent 20
beats per minute on the vertical. Note the different effect  produced in the second
graph.

Which do you think would be a more suitable scale for patients in a hospital?

After
Activity 1

After
Activity 2 After Activity 3

Time

Pulse

10.45 10.50 10.55 11.00
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1.7 Extra Exercises

Level A

Spend a few minutes assessing the chart of the patient below and then answer the
following:

(a) The temperature is normally taken every 4 hours. Is this the case here?

DATE

HOSP.
DAY

PO/PP
DAY

HOUR 12 4 8 12 4 8 12 4 8 12 4 8
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14 14 16 20 18 16
20 24

1 0 02
7/6/02 8/6/02
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(b) Write a few sentences describing the patient’s temperature.

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

(c) Complete the chart for her pulse and respiratory rate.
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Level B

EXERCISE 1

(a) Write down the scale used on each axis.

(b) Write down the number of kg equivalent to:

(i) 8.8 lb

(ii) 11 lb

(c) Write down the number of lb in:

(i) 5.5 kg

(ii) 4.6 kg

(d) Convert:

(i) 3.8 lb to kg

(ii) 6 kg to lb

 2 4 6 8 10 12 14

6

5

4

3

2

1

0
POUNDS (lb)

K
IL

O
G

R
A

M
S 

(k
g)

KILOGRAM–POUND CONVERSION GRAPH
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EXERCISE 2

(a) Give a suitable title for the graph.

(b) (i) For what period are some enrolments decreasing?

(ii) In which courses are they decreasing in this period?

(iii) In which programme is the enrolment for women decreasing at the fastest
rate? Explain how the graph shows this.

(c) Calculate the overall percentage increase in enrolment since 1956 for women.

(i) in medicine.

(ii) in engineering.

(d) Write a short paragraph comparing the changes in enrolments for women in
medicine and engineering.

(e) Based on the graph and your answers write a paragraph predicting the number of
women that will enrol in the three courses in 1996 and into the next century.
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EXERCISE 3 (a)

Pick two points on the Css graph and write a sentence about what is happening at each
point. Write a sentence about the change in drug concentration over the 56 hours.

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

     * Css = Concentration Steady State.

  * MSC = Maximum Safe Concentration.

100

75

50

25

0 8 16 24 32 40 48 56
Time (hr)

{Dosing interval

MSC*

MEC

Css*Theophylline
concentration

(µmol/L)

Multiple oral doses

Figure 3: ORAL THEOPHYLLINE Multiple oral doses
 Recommended therapeutic range: 55-110 µmol/L (for an adult).
 Time to achieve steady state: 1-3 days (adult) using single oral dosage.
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Pick two points on the graph and write a sentence about what is happening at each
point. Write a sentence about the change in drug concentration over the 56 hours.

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

(b)

100

75

50

25

0 8 16 24 32 40 48 56

{Dosing interval

Time (hr)

MSC

MEC

Css
Theophylline
concentration

(µmol/L)

Multiple oral doses

Peaks

Troughs

Figure 4: ORAL THEOPHYLLINE Loading dose plus Multiple oral doses 
 Recommended therapeutic range: 55-110 µmol/L (for an adult).
 Time to achieve steady state: 1-3 days (adult) using single oral dosage
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Pick two points on the graph and write a sentence about what is happening at each
point. Write a sentence about the change in drug concentration over the 56 hours.

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

(c)

100

75

50

25

0 8 16 24 32 40 48 56

MSC

MEC

Theophylline
concentration

(µmol/L)

Time (hr)

{Dosing interval

Css

Figure 5: IV AMINOPHYLLINE Multiple IV bolus
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Pick two points on the graph and write a sentence about what is happening at each
point. Write a sentence about the change in drug concentration over the 56 hours.

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

(d)

100

75

50

25

0 8 16 24 32 40 48 56

MSC

MEC

Theophylline
concentration

(µmol/L)

Time (hr)

Css

Figure 6: IV AMINOPHYLLINE Constant IV infusion
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Level C

EXERCISE 1 You and your friend entered a running race over a distance of 20

kilometres. Your friend finished the race in 2 1
2  hours and you finished 1

2

hour later.

(a) On the graph paper below, draw two graphs to show how the distance
from the start varied over time for you and your friend.

(b) Write a paragraph explaining the changes in the graph of your race
only.

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________
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EXERCISE 2 The following data are of maximum temperatures for a town during one (1) week.

Sunday 25.5°C

Monday 20°C

Tuesday 25°C

Wednesday 24.5°C

Thursday 23°C

Friday 22.5°C

Saturday 18°C

Use a line graph to present the data.

EXERCISE 3 An amount of water had its temperature measured while it was being heated. The
following graph was obtained:

(a) Based on the known trend in the data, what should the water temperature be after
50 s of heating?

(b) How long should it take to heat the water to 40°C?

(c) What should the water temperature be after heating the water for 120 s?

(d) What should the water temperature be after heating the water for 200 s?
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EXERCISE 4 Body Mass Index over time

The graph below shows the BMI-for-age for boys aged 2 to 20 years.

Note each curve stands for a percentile. For example, a boy lying on the 95th

percentile curve means 95% of boys are below his BMI.

(a) Write a sentence describing boys’ BMI over time.

(b) Explain what the three points on the graph mean.

(c) The following table shows the BMI-for-age for Jack, whose BMI was measured
from 3 to 12 years.

(i) Plot the points on the graph.

(ii) Health professionals are concerned with children in the extreme ranges in the
BMI-for-age chart. Should we be concerned for Jack?

Age BMI
  3 18.5
  5 17.5
  6 17.1
  7 17.5
12 21

Risk BMI–for-age
Underweight <5th percentile
At risk of overweight >85th percentile
Overweight >95th percentile

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

12

14

15

16

17

18

19
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1.8 Solutions to Activities

1.2.1 Advantages and disadvantages:

The first scale gives a range of descriptive words. This may help
interviewees to identify their feelings. The second scale is very subjective so
it makes it difficult to compare ratings. The third one puts in a ratio scale
which quantifies the feelings, so a person with a 1 may hate maths twice as
much as a person with a scale of 2. This may help to provide easier statistics
when the researcher is collating the data but interviewees may prefer a scale
with words rather than numbers.

1.2.2 From scale 1, Freda has very little pain which does not seem to annoy her
while Fred’s pain is more than uncomfortable, but not dreadful.

From scale 2: Freda has almost no distress while Fred’s pain is about half
way between bearable and unbearable.

From scale 3: On a 0-10 scale, Freda’s pain is one while Fred’s pain is five
times as intense.

Of course this is highly subjective as much of this varies from patient to
patient. It is perhaps more useful to use such scales to compare each patient
at different times of treatment.

                            1.3 (a) (i) J, 7 (Library = RI).

(ii) A, 9 (McGregor College = M)

(iii) N, 6 (Japanese Gardens)

(iv) D, 5 (Recreation Centre = F)

(b) (i) Arts

(ii) G = Education/Student Services/Sciences (Chemistry, Physics)

(iii) No. 2 Oval

(iv) Steele Rudd Courts

                            1.4 (a) 38.5°C

98 beats/minute

22 breaths/minute

Note: Make sure you have the correct units in your answer.

(b) (i)

(c)
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(ii) 19 counts/15 secs = 76 beats/minute

  5 counts/15 secs = 20 breaths/minute

1.5 You could choose any two points. Here are two examples:

(a) After two hours, the Theophylline reaches a maximum concentration of
about 88 micromoles per litre and after 24 hours the rate has dropped to
about 10 or 12 micromoles per litre.

(b) For the oral dose of Theophylline the maximum dose reached was just less
than 50 micromoles per litre after 6 hours. This is below the minimum
effective concentration and after 24 hours it is just above 25% of this
maximum dose.

1.6 After
Activity 1

After
Activity 2 After Activity 3

Time 10.11 am 10.15 10.19 10.22 10.27

Pulse 70 64 124 72 66
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1.9 Solutions to Extra Exercises

Level A

(a) Sometimes it is important to take data between normal times since it may provide
information that is significantly different from the established pattern. In this case
the patient’s temperature peaked at about 39 degrees at 2pm each day.

(b) At midday on 7th July the patient’s temperature was 36.5°. After falling slightly, it
steadily rose to about 37° at midnight then rapidly spiked to 39° at 2am before
falling to about 37.2° at 4am. The next day the pattern was repeated and at 8am on
the 7th June it was again close to normal at 37.1°.

(c)
DATE

HOSP.
DAY

PO/PP
DAY

HOUR 12 4 8 12 4 8 12 4 8 12 4 8

TE
M
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RA

TU
RE

PU
LS

E
RE

SP
.

PULSE Apical

Radial

RESP.

68 70 72 80 78 78

16 16 14 15 16 16

64 66 70 74 76 76

14 14 16 20 18 16
20 24

1 0 02
7/6/02

GRAPHIC RECORD
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C

40.5

40.0

39.4

38.6

38.3

37.7
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37.0

36.5

F
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102

101
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Level B

EXERCISE 1 (a) Vertical: 1 cm represents 1 kg

Horizontal: 1 cm represents 2 lb

(b) (i) 4 kg

(ii) 5 kg

(c) (i) 12 lb

(ii) 10 lb

(d) (i) 1.7 kg

(ii) 13.1 lb

EXERCISE 2 (a) Number of females in Pharmacy, Medicine and Engineering at a
University 1956-1986.

(b) (i) 1976-1986

(ii) Pharmacy and Medicine

(iii) Pharmacy: the slope of the line 1976-1986 is steepest

(c) (i) Medicine  36 18 18

18
18

100

100

− =

= ×

=

%

%

(ii) Engineering 12 2 10

10
2

100

500

− =

= ×

=

%

%

(d) Overall both medicine and engineering have had increased enrolments although
engineering increased at a much faster rate (from 2 to 12 compared to 18 to 36).
Between 1976 and 1986 Medicine numbers have actually decreased by 2 (5%
decrease) while those of Engineering have increased by 7.

(e) If the trend continues in Engineering the number of women enrolled in 1996 may
reach 25-30 and up to 50 by 2016. However, the trend may reflect those in
Pharmacy and Medicine and flatten out so the prediction of 50 may be too high.
The trend for Pharmacy and Medicine seem to be similar in that they both appear
to be flattening out. The numbers in 1996 could be about 68 and 36 respectively.
The numbers may gradually increase over time but other factors would have to be
considered.

EXERCISE 3 (a) After the first oral dose of Theophylline, the concentration rises to about 50
micromoles per litre. It then starts to fall before another dose is given at 8 hours,
this causes the drug to rise to about 60 micromoles per litre after 9 hours which is
over the minimum effective concentration. It then drops under the MEC an hour
later. The dose is repeated every 8 hours so after 24 hours the dose never goes
under the MEC.

(b) An initial loading dose of Theophylline is given which causes the concentration to
peak at almost 75 micromoles per litre after 4 hours. Repeated doses every 8
hours enables the concentration to fluctuate between about 75 and the MEC of 55
micromoles per litre.

increase

increase
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(c) An initial IV bolus gives a maximum concentration of about 35 micromoles per
litre. This then reduces to about 25 micromoles per litre before another dose is
given after 8 hours. The dose then produces a maximum concentration of 55
micromoles per litre, just at the MEC. Repeated doses of IV after every 8 hours
gradually increases the concentration so it fluctuates by about 20 micromoles over
the MEC. After the last dose of the drug at 40 hours the concentration goes under
the MEC at about 48 hours.

(d) A constant IV infusion is given. After 8 hours the concentration reaches MEC and
continues to rise gradually until it reaches a peak at 40 hours of 80 micromoles
per litre. The concentration then declines fairly sharply to go under the MEC after
46 hours.



1.29

Success in Maths for Nurses Module 1 – Recording Observations

The University of Southern Queensland

Level C

EXERCISE 1 (a) Example only.

(b) I ran fairly steadily for the first hour and thirty minutes, slowing down slightly in
the second half of the hour. There were a number of hills from the 11 to 13
kilometre mark which slowed my progress but I was able to speed up on the
downhill run. At the 18 kilometre mark something got caught in my shoe and I
had to stop and remove it. I also had a drink offered by the official. I sprinted
home for the last 2 kilometres.
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EXERCISE 2

EXERCISE 3 (a) After heating the water for 50 s, its temperature should be
around 32°C.

(b) It should take about 69 s to heat the water to 40°C.

(c) Because we have only taken measurements up to 100 s of heating, we have no
data about the water temperature after 120 s of heating. Also, we do not know
what the trend in the data will be after 100 s of heating. However, we can make a
“guess”: looking at the trend in the known data we might expect the straight-line
trend to continue beyond 100 s of heating. Since we cannot be sure of our trend, it
is shown as a dotted line. (Note: pure water boils at 100°C but water containing
salts can boil slightly above 100°C).
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EXERCISE 4. (i) You should have said something like:

A boy’s BMI decreases before he reaches school age, then increases as he
gets older

(ii) • A boy who is 4 years old, has a BMI of 15.5 and he is in the 25th
percentile, which means one quarter of the population of boys are
below this BMI for this age.

• A boy who is10 years old, has a BMI of 23 and he is just below the
95th percentile, which means only about 5% of the population of
boys that age are above his BMI

• A boy who is 6 years old, has a BMI of 15 and he is on the 25th
percentile, which means one quarter of the population of boys is
below this BMI for his age. This represents the lowest weight to
height ratio for this group

(iii)

(iv) While Jack starts in the 95th percentile at aged 4, he gradually moves down
into the 85th percentile by aged 12. This still puts him in the at risk of
overweight category

The process of extending a trend beyond our known data is called extrapolation.
After 120 s of heating the temperature should be about 67°C.

(d) Again, we have to use our extrapolated trend. From the graph, after 200 s of
heating, the water temperature should be about 104°C. From our graph, the water
temperature should keep on increasing, for ever, without limit.

BUT …… water boils at 100°C! The temperature will not increase beyond 100°C.
Hence, there must be something wrong with the extrapolated trend — remember
it was only a ‘guess’!
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2.1 Introduction

Scenario 2: Ima Bitsick has recovered from her operation and is going home. The
doctor is concerned about her diet. You ask her about her meals over a typical 24 hour
period. Some of the measures which are important are the amount of fat and sugar in
her diet. These can be used to calculate her energy intake in kilojoules. The results of
Ima’s kilojoule intake are below. Should you be concerned?

An important role for many nurses is the promotion of general health among the
population. In determining good diet, nurses must be able to calculate patients’ ideal
food intake such as kilojoule requirements and recommended fat and sugar intake.

In this module you will be calculating energy from foods and using various formulas
to gain a better understanding of some important health statistics. Formulas are often
used in the health sciences to help describe relationships between variables such as
height, weight and age. Here we’ll have a closer look at a few formulas to discover
what’s going on between the variables.

More formally, in this module you will be able to:

• calculate the number of kilojoules available from a particular diet;

• use formulas to calculate Body Mass Index, Lean Body Weight and Ideal Body
Weight, and

• revise arithmetic skills associated with basic operations, decimals, squares, square
roots, and order of calculations.

Food or drink Kilojoules
per serve

Food or drink Kilojoules
per serve

2 weetbix (= 1 serve) 444 2 pieces cake (= 2 serves) 930

2 pieces of w/meal toast
(= 1 serve)

580 1 bowl ice cream
(2 scoops = 1 serve)

766

4 cups of instant black coffee 75 Roast chicken with skin
(1 serve)

1005

1 cup f/cream milk 695 1 Potato baked 612

1 w/meal salad sandwich 760 1 serve beans 35

1 milkshake 1465 1 serve carrots 90
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2.2 Calculating energy

Let’s go back to the problem of Ima’s diet. Calculate Ima Bitsick’s kilojoule intake in
a 24 hour period. Ima is an office worker, is 40 years old and weighs 70 kg.

While the international standard unit of measurement for energy is the kilojoule, it is
also often measured in calories (especially in American books). The table below shows
the daily calorie requirements for men and women of different ages. Use this to see if
Ima has enough energy intake in kilojoules.

NOTE: the conversion rate is 1 calorie = 4.18 kilojoules, so you must divide the
number of kilojoules calculated for Ima by 4.18 to get the equivalent energy intake in
calories.

Now in the table below, list the food you ate over the last 24 hours.

WOMEN 18-35 years 36-55 years Over 55

Weight (kg) Calories Calories Calories

45 1760 1570 1430

50 1860 1660 1500

55 1950 1760 1550

60 2050 1860 1600

65 2150 1960 1630

70 2250 2050 1660

75 2400 2150 1720

MEN 18-35 years 36-55 years Over 55

Weight (kg) Calories Calories Calories

60 2480 2300 1900

65 2620 2400 2000

70 2760 2480 2100

75 2900 2560 2200

80 3050 2670 2300

85 3200 2760 2400

90 3500 3000 2600
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Food (amount) Drink (amount) Kilojoules

Breakfast

Lunch

Dinner

Snacks

Total

2.3 Body Mass Index

Calculating calorie intake is just a small part in the assessment of health. The energy
intake of Ima may be right for a 70 kg woman, but is she overweight? The body mass
index is a helpful indicator of obesity and underweight in adults. It is one tool used to
monitor the health of a population to detect health risks of or nutritional disorders. The
body mass index is calculated by dividing the weight of a person (in kilograms) by the
square of their height (in metres), ie:

BMI
w

h
= 2  where w = weight in kilograms and h = height in metres.

Let’s have a closer look at this formula, to really understand the relationship between
weight, height and the BMI. To do this there are three vital questions you need to ask
yourself:

1. Can I do the calculations?

2. Can I interpret the results?

3. Can I describe the BMI relationship in more detail?

Let’s look at each of these separately.

1. Do the calculations

Ima’s height is 1.68 metres and her weight is 70 kilograms. Calculate her BMI.

Ima’s BMI = ________________________________________________

2. Interpreting the results

BMI can be interpreted broadly by the following:

From a calorie counter book or on the Internet  (eg www.idietclub.com.au), calculate
your kilojoules and compare it to the requirements. If this is a typical day, do you feel
you have the required amount of energy intake?
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Risk BMI

Underweight < 18.5

Overweight 25.0 to 29.9

Obese 30.0 or more

Should we worry about Ima’s BMI? _____________________________

3. Describe the relationship. We could use this information to answer the question
‘will it take a lot of effort to get the BMI better?’

(a) Let’s look at a range of people with the same weight, but with different heights.

Fill in their BMI in the following table.

(b) Complete the following statements using the results in your table above:

(i) When a person weighs 70 kilograms, as the height increases by 0.1 metre

_______________________________________________________

(ii) When a person weighs 100 kilograms, as the height increases by 0.1 metres

_______________________________________________________

(c) Now let’s look at people of the same height but different weights.

Fill in their BMI in the following table:

Weight

Height (metres) 70kg 100kg

1.6

1.7

1.8

1.9

2.0

Height

Weight (kg) 1.6 metres 1.8 metres

60

65

70

75

80

85

90

95

100
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(d) Complete the following statements using the results in the second table above:

(i) When a person is 1.6 metres tall, as the weight increases by 5 kg

_______________________________________________________

(ii) When a person is 1.8 metres tall, as the weight increases by 5 kg

_______________________________________________________

These solutions can be presented graphically. If you have the time and confidence, try
this now. The solutions show the information graphically. Can you see the advantage
of presenting information in this way?

Stop and think!

Which figure, w or h is more
important in the calculation of
BMI?

2.4 Body Weight

Now we realize Ima is overweight, but how much should she weigh?

Another calculation you may come across in your study or professional life, is ideal
body weight. The formula below is only one model of ideal body weight that can be
used. As you look more closely at this formula1, ask yourself, Do you think it is a good
formula?

Ideal Body Weight:

Ideal body weight in kilograms
(men) =  50 +2.3(40h – 60)

(If you are having trouble with this
calculation see the box to the right)

Ideal body weight in kilograms
(women) = 45.5 +2.3(40h – 60),
where h is height metres.

To calculate this by hand using 1.8 metres:
50 + 2.3 × (40 ×  h – 60)
= 50 + 2.3 ×  (40 × 1.8 – 60)
= 50 + 2.3 ×  (72 – 60)
= 50 + 2.3 ×  12
= 50 + 27.6
= 77.6
Using a non-scientific calculator:
40 ×  1.8 =
– 60 =
×  2.3 =
+ 50 =
(for extra examples on this level of maths see
Level A exercises)

1. http://www.intmed.mcu.edu/clinical/body.html
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Again to understand this formula, look at some examples.

1. Complete the following table:

2. Interpret the results for these three people.

3. Describe in words the relationship between height and ideal body weight. You
could graph this relationship to help you visualise what you need to describe.

Patient Height
(metres)

Weight
(kg)

Ideal body
weight

Ima Bitsick 1.68 70

Mr Tallso 1.85 83

Ms Smallso 1.55 65



2.9

Success in Maths for Nurses Module 2 – Calculating Energy

The University of Southern Queensland

2.5 Extra Examples

Level A

This section is for students who still need to revise their arithmetic skills of
multiplication, division, addition and subtraction and the order in which they are
calculated.

Order of calculation

Consider the following situation. We are asked to calculate the amount earned by a
nursing assistant working for 12 hours if the pay rate is $14 per hour for the first 8
hours and $17 for each hour after that.

This means that the person is working 8 hours at $14 per hour and 4 hours at $17 per
hour. We can express this mathematically as:

8 × $14 + 4 × $17

Look carefully at this expression. Note that there are three operations: a
multiplication, an addition and another multiplication.

The order in which the operations are performed will determine our final result. Two
possibilities are presented below.

Possibility 1
8 ×  $14 + 4 ×  $17
= $112 + 4 ×  $17 Evaluate Multiplication
= $116 ×  $17 Evaluate Addition
= $1 972 Evaluate Multiplication

Possibility 2
8 ×  $14 + 4 ×  $17
= $112 + 4 ×  $17 Evaluate Multiplication
= $112 + $68 Evaluate Multiplication
= $180 Evaluate Addition

Obviously only one answer can be right! Unfortunately for the person involved,
Possibility 2 is the correct answer and the amount earned is $180 for the 12 hours
work.

Mathematical expressions are written to convey specific information, therefore
everyone reading them needs to interpret them the same way. For this reason,
mathematicians have established a convention (an accepted method) that specifies the
order in which operations are to be performed.
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This order of operations convention can be stated as:

When working from left to right

Step 1 Evaluate any expressions in brackets* first.

Step 2 Evaluate any powers and roots.

Step 3 Evaluate any multiplications or divisions.

Step 4 Evaluate any additions or subtractions.

* If there are brackets inside another set of brackets, do the inside brackets first.

If you check Possibility 2 above, you will see that it follows the convention for the
order of operations, whereas Possibility 1 does not.

This is a very important aspect of mathematics that you must ensure that you
understand.

Follow through the examples below carefully.

Example

Evaluate 12 + 2 ×  3

12 + 2 ×  3 Evaluate the multiplication first.

= 12 + 6 Finally evaluate the addition.

= 18

Let’s check this answer on the calculator. Your scientific calculator automatically
applies the order of operation convention. Note that ordinary calculators do not follow
this convention.

On your calculator press 

The display should read 18.

Example

Evaluate 8 – 12 ÷ (7 – 4)

8 – 12 ÷ (7 – 4) Evaluate the brackets first.

= 8 – 12 ÷ 3 Next do the division.

= 8 – 4 Finally the subtraction.

= 4

To check this on the calculator you will need to find the keys for brackets on your
calculator.

Notice that there are opening brackets as well as closing brackets.

For this example press

                              

The display should read 4.
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Now try this on your calculator. (Write down the keystrokes you have used if they are
  different).

Example

Evaluate 12 ÷ –3 × 5 + 6 – (5 – 8)

12 ÷ –3 × 5 + 6 – (5 – 8) Evaluate bracket first.

= 12 ÷ –3 × 5 + 6 – –3 Rewrite 6 – –3 as 6 + 3

= 12 ÷ –3 × 5 + 6 + 3 Evaluate multiplication and division left to right.

= –4 × 5 + 6 + 3

= –20 + 6 + 3 Evaluate additions.

= –14 + 3

= –11

Let’s check this on your calculator.

An example of keystrokes are:

                             

The display should read –11.

(Remember the sequence will change if you are using the   key.)

Now try this on your calculator. (Write down the keystrokes you have used if they are
  different).
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An example of keystrokes are:

                      

The display should read 214.

Now try this on your calculator. (Write down the keystrokes you have used if they are
  different).

Exercise 1

(a) Evaluate the following without a calculator. Check your results on the calculator.

(v)   9 ÷ 3 × 7 + 3

(vi)   –3 ÷ –1 + 92 × –2

(vii)   27 – 9  + 21 ÷ –3

(viii)  4 × (2 + 5) ÷ (3 + 1)

(b) Evaluate the following without a calculator. Estimate your answer before
calculating. Check your results on the calculator.

(i) 765 ÷ 15 + 822

(ii) 89 + 21 – 48 × 23

(iii) 591 + 372 × 49

(iv) 4 763 + 395 ÷ 5 × 16

(c) At Sunshine Retirement Village the hourly rate for nursing assistants is $14.00.
Overtime is paid at $21 per hour, while working on a public holiday pays $28 per
hour.

(i) Ahmid works full time. In one busy week Ahmid worked 32 normal hours
and 8 hours on Monday which was a public holiday. How much money did
Ahmid earn that week?

(ii) To catch up on outstanding work Mary agreed to work 8 hours on Show Day,
a public holiday. She worked the other four days of the week at 8 hours of
normal time and 2 hours of overtime each day. How much money did Mary
earn that week?

(d) A passenger coach can carry a maximum of 43 passengers. If the average
passenger weighs 54 kg and carries luggage weighing 12 kg what is the usual
‘load’ for a full coach.

(i)   7 × 5 + 4

(ii)   10 – 6 × 7

(iii)   6 + (3 – 9)

(iv)   –2 – 2 × –3
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Number of Passengers

Single Fares: City Loaded Unloaded

Brisbane –
Melbourne

$120 Brisbane 36

Brisbane – Sydney $75 Sydney 23 14

Sydney – Melbourne $68 Melbourne

(e) The following table shows a coach fare schedule for an inter-city express coach.

An express coach from Brisbane to Melbourne stops to load and unload
passengers only in Sydney. What was the total amount paid by people using this
coach?
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number of beats
time in minutes

Level B

1. Babies, and particularly sick babies, must have their diet controlled to ensure that
they get a sufficient amount of the correct foods each day. The number of feeds
given to the baby each day may vary depending on hospital routine, the baby’s
sleeping pattern, and the baby’s age and weight.

A simple formula gives:

From the information below, find the quantity for each feed.

(a) Recommended daily intake = 600 mL
number of feeds per day = 6

(b) Recommended daily intake = 0.8 litres
number of feeds per day = 4

2. A nurse usually has to calculate the recommended daily intake for a baby. There is
a formula for doing this:

Daily fluid requirement in mL = 150 × body weight in kg

Calculate the daily fluid requirement for the following body weights.

(a) 3.6 kg

(b) 4500 g

3. To convert a temperature given in degrees Celsius to Farenheit, the following
formula is used

F C= +9
5

32

If the temperature in degrees Celsius is 26.4, what is the equivalent
temperature in Farenheit?

4. Acceleration (in m/s2) =

If the velocity is 88.4 m/s when the time is 121/2 minutes, what is the
acceleration?

5. Pulse rate =

Find the pulse rate of a person who had 18 beats in 15 seconds.

Quantity for each feed =
Recommended daily intake (in mL)

Number of feeds per day

velocity (in m/s)
time (in sec)
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Level C

1. The volume of a sphere is given by V r= 4
3

3π

where V represents volume and r represents the radius.

(a) If the radius is 2.6 cm, find the volume of the sphere.

(b) If the radius is 0.4 m, find the volume of the sphere.

2. The formula for compound interest is A P
i n

= +



1

100

where A is the compounded amount, P is the principal, i is the interest rate per
period, and n is the number of periods.

If you want to invest $1 200 for 6 years/six months at a rate of 6.6% per
annum/six months, how much interest will you receive? (Hint: subtract P
from A)

3. The lean body weight of a person can be calculated by the formulas:

Lean body weight (men) = 1 10
128
100

2

2.
( )

w
w

h
−

×
×

Lean body weight (women) = 1 07
148
100

2

2.
( )

w
w

h
−

×
×

Where w = weight in kilograms and h = height in metres.

Calculate the following

Patient Height
(metres)

Weight
(kg)

Lean body
weight

Ima Bitsick 1.68 70

Mr Tallso 1.85 83

Ms Smallso 1.55 65
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2.6 Solutions to Activities

2.2 Calculating Energy

Ima’s energy intake = 8387 kilojoules

= 2006 calories (8387 ÷ 4.18)

According to the table she should have 2050 calories which is about what she has.

2.3 BMI

1. Ima’s BMI

BMI
w

h
=

=

2

2

70
1 68.

= 24.8

2. According to the BMI, Ima is not overweight.

3. Describing the relationship:

(a)

(b) (i) When a person weighs 70 kilograms, as the height increases by 0.1
metre from 1.6 to 2 metres, the BMI decreases from 27.34 to 17.5, but the
decrease is not constant. For the first 0.1 metre difference in height, the
difference in BMI is 3.12 but this decreases to 1.89

(ii) When a person weighs 100 kilograms, as the height increases by 0.1
metres from 1.6 to 2 metres, the BMI decreases from 39.06 to 25, but the
decrease is not constant. For the first 0.1 metre difference in height, the
difference in BMI is 4.46 but this decreases to 2.70.

Weight: 70 kg Weight: 100 kg

Height (metres) BMI (difference in BMI) BMI (difference in
BMI)

1.6 27.34 39.06

1.7 24.22 3.12 (27.34 −24.22) 34.60 4.46

1.8 21.60 2.62 (24.22 – 21.60) 30.86 3.74

1.9 19.39 2.21 27.70 3.16

2.0 17.50 1.89 25.00 2.70
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You need not draw the graphs below, but they give a visual representation of why
height is more influential in the BMI calculation. Here are the graph for a 40 kg person
is also included.

BMI versus height for various body weights

Interpreting the graph

In the graph BMI versus height for various body weights, the curves show a reduction
in BMI as the height increases. (Imagine sitting on one of these curves as a slippery
slide, you’ll slide down very quickly at first and then gently as you reach the bottom).
All the graphs show a big reduction in BMI as the height starts to increase. This shows
the big effect height has on BMI.

The effect of gaining height

Lets look at three people of height 1.6 metres. An increment of just 0.1 metre in height
reduces their BMI by the following for different weights:

Weight Increment in height Change in BMI
100 kg +0.1 m ≈ 4
70 kg +0.1 m ≈ 3
40 kg +0.1 m ≈ 2

In the graphs on the right
the horizontal distance
moved is 0.1 metre and
the vertical is about 4, 3,
and 2 BMI for the 100,
70 and 40 kg person
respectively.

B
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y 
M
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s 
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x
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But we can’t do anything about our height once we become adults, but we can all try
to loose weight and see how that affects our BMI. This is shown on the next graph.

In the ideal weight range every 0.1 metre of height decreases the BMI by about 5

Interpreting the graph

In the graph the BMI versus body weight for various heights, the straight lines show a
constant increase in BMI as the weight increases (Imagine going up a ramp steadily).
For each kilogram increase in weight, your BMI increases at a steady rate, more for
shorter people than for taller people (see how steep the ramp is for shorter people).
This shows again that height has a big effect on BMI.

The effect of gaining weight

Lets look at three different people each weighing 60 kilograms. An increment of just 5
kilograms in weight increases their BMI by the following for different heights:

Height Increment in weight Change in BMI
1.6 m +5 m ≈ 2.5
1.8 m +5 m ≈ 1.5
2 m +5 m ≈ 1

In the graphs on the right
the horizontal distance
moved is 5 kilograms
and the vertical is about
2.5, 1.5, and 1 BMI for
the 1.6, 1.8 and 2 metre
person respectively.

10 20 30 40 50 60 70 80 900

10

20
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y

x
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1.6 metres
1.8 metres 2 metres Ideal BMI}

BMI versus weight for various heights
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Ideal body
weight (kg)

Height (metres)

(c) Ms Smallso’s ideal body weight would be:

45.5 + 2.3(40 × 1.55 – 60)

= 45.5 + 2.3(62 – 60)

= 45.5 + 2.3 × 2

= 45.5 + 4.6

= 50.1

Ms Smallso’s ideal body weight should be about 50 kilograms. She is 65
kilograms so she is 15 kilograms overweight.

To compare the three people, it would be appropriate to look at the percentage
they are above or below the ideal body weight. Ima is 13% overweight

(
8

62
100× )  – if you are unsure about this mathematics see Module 4. Mr Tallso is

about 1.2% overweight and Ms Smallso is about 30% overweight.

3. y = 50 + 2.3(40x – 60)

As the height increases the ideal body weight increases constantly. For every 0.1 metre
increase in height, there is a 9.2 kg increase in body weight.

In the diagram above, if the height increases from 1.4 m to 1.5 m, the weight increases
about 9.2 kg.

You could aso simplify the formula y = 50 + 2.3(40x – 60)

= 50 + 92x – 138

= 92x – 88

The 92 beside the x tells us for every 1 metre increase in height there is a 92 kg
increase in weight.
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Level A

Exercise 1

(a) (i)   7 × 5 + 4

  = 35 + 4

  = 39

(ii)   10 – 6 × 7
  = 10 – 42

  = –32

(iii)   6 + (3 – 9 )

  = 6 + –6

  = 0

(iv)   –2 – 2 × –3

  = –2 – –6

  = –2 + 6

  = 4

(v)   9 ÷ 3 × 7 + 3

  = 3 × 7 + 3

  = 21 + 3

  = 24

(vi)   –3 ÷ –1 + 92 × –2

  = –3 ÷ –1 + 81 × –2

  = 3 + –162

  = –159

(vii)   27 – 9  + 21 ÷ –3

  = 27 – 3 + 21 ÷ –3

  = 27 – 3 + –7

  = 24 + –7

  = 17

(viii)  4 × (2 + 5) ÷ (3 + 1)

   = 4 × 7 ÷ 4

   = 28 ÷ 4

   = 7

(b) (i)   765 ÷ 15 + 822

  Estimate Calculate Check

  800 ÷ 20 + 800 765 ÷ 15 + 822

  = 40 + 800 = 51 + 822

  = 840 = 873 Answer looks reasonable

(ii)   89 + 21 – 48 × 23

  Estimate Calculate Check

  90 + 20 – 50 × 20 89 + 21 – 48 × 23

  = 90 + 20 – 1 000 = 89 + 21 – 1 104

  ≈ 110 – 1 000 = –994

  = –900 Answer looks reasonable

2.7 Solutions to Extra Exercises
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(iii)   591 + 372 × 49

  Estimate Calculate Check

  600 + 402 × 7 591 + 372 × 49

  = 600 + 1 600 × 7 = 591 + 1 369 × 7

  ≈ 600 + 2 000 × 7 = 591 + 9 583

  = 600 + 14 000 = 10 174

  = 14 600 Answer looks reasonable

(iv)   4 763 + 395 ÷ 5 × 16

  Estimate Calculate Check

  5 000 + 400 ÷ 5 × 20 3 763 + 395 ÷ 5 × 16

  = 5 000 + 80 × 20 = 4 763 + 79 × 16

  = 5 000 + 1 600 = 4 763 + 1 264

  = 6 600 = 6 027 Answer looks reasonable

(c) (i)   Ahmid earns 32 × $14 + 8 × $28

  Estimate: 30 × 10 + 8 × 30 Calculate: 32 × 14 + 8 × 28

= 300 + 240 = 448 + 224

= 540 = 672

  Ahmid earns $672 for the week.

(ii)   Mary earns 8 × $28 + 4 × 8 × $14 + 4 × 2 × $21

  Estimate: 8 × 30 + 4 × 8 × 10 + 4 × 2 × 20

= 240 + 320 + 160

≈ 200 + 300 + 200

= 700

  Calculate: 8 × 28 + 4 × 8 × 14 + 4 × 2 × 21

= 224 + 448 + 168

= 840

  Mary earns $840 for the week

(d) Coach’s load = 43 × (54 ÷ 12) kilograms

Estimate: 40 × (50 + 10) Calculate: 43 × (54 ÷ 12)

= 40 × 60 = 43 × 66

= 2 400 = 2 838

Coach’s usual load is 2 838 kilograms.



2.22

Module 2 – Calculating Energy Success in Maths for Nurses

The University of Southern Queensland

(e) Number of people going Brisbane to Melbourne = 36 – 14 = 22

Number of people going Brisbane to Sydney = 14

Number of people going Sydney to Melbourne = 23

Total amount paid = 22 × $120 + 14 × $75 + 23 × $68

Estimate: 20 × 100 + 10 × 80 + 20 × 70

= 2 000 + 800 + 1 400

= 4 200

Calculate: 22 × 120 + 14 × 75 + 23 × 68

= 2 640 + 1 050 + 1 564

= 5 254

Total amount paid to bus company is $5 254
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Level B

1. (a) 100 mL

(b) 200 mL

2. (a) 540 mL

(b) 675 mL

3. 79.52°F

4. 0.12 m/s2

5. 72 beats/minute
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Level C

1. (a) 73.6 cm3

(b) 0.27 m3

2. Amount = $1 760.86 Interest received = $560.86

3. (i) Lean body weight of Ima Bitsick

1 07 70
148 70

100 1 68

74 9
725200

28224

74 9 25 69

49 21

2

2
.

( . )

.

. .

.

× −
×

×

= −

= −

=

Ima Bitsick’s lean body weight is 49.2 kg.

(ii) Lean body weight of Mr Tallso:

1 10 83
128 83

100 1 85

91 3
128 6889

34225

91 30
881792

34225

91 30 25 76

65 54

2

2
.

( . )

.

.

. .

.

× −
×

×

= −
×

= −

= −

=

Mr Tallso’s lean body weight is 65.5 kg

(iii) Lean body weight of Ms Smallso:

1 07 65
148 65

100 1 55

69 55
625300

24025

69 55 26 03

43 52

2

2
.

( . )

.

. .

.

× −
×

×

= −

= −

=

Ms Smallso’s lean body weight is 43.5 kg
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3.1 Introduction

Scenario 3: You are in the emergency ward of the hospital where it has just been
announced that an earthquake has caused major damage to a building and has injured
many people. The ambulances are bringing in the injured to your hospital. You and
your fellow nurses have to make assessments on these patients. Can you imagine the
typical dialogue that would be used? It probably would be similar to that in an
emergency scene in most television hospital drama where the paramedics rattle off
statistics at a startling speed to the doctor and nurses as they rush along the corridors.

What do these statistics mean and how does it help doctors assess their treatment? In
this module we will look at tables of these assessments, interpret them and then further
analyse this data.

In your everyday life you often need to read tables and interpret them. Have you had to
make sense of bankcard statements, telephone bills or bus timetables? In your nursing
career you will be reading tables almost daily in the course of your duties. In most of
these instances you will be reading and comparing numbers. In the case of telephone
bills, some companies may even do the comparison for you by showing you how much
higher (or lower) your bill is compared to the previous one!

Often it is useful to compare these numbers using fractions or percentages (a special
form of fractions). In this module we will be looking at various forms of tables and
practise interpreting these tables using fractions and decimals. In a later module we
will look at percentages. More formally:

In this module you will be able to:

• read tables and extract required information;

• compare numbers using fractions;

• add, subtract, multiply and divide simple fractions;

• convert fractions to decimals;

• use the fraction key on your calculator,

• perform simple operations on decimals; and

• revise estimation skills
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3.2 The telephone bill

One of the other duties often performed by nurses, especially in smaller surgeries, is
administrative duties. You may have to look after the bills in your workplace.

The bill below shows charges for a main telephone and a mobile phone for a one-
month period. Your boss doesn’t want to know the exact details of the bill, but some
rough guides as to what is being charged and in what area. Look at the bill and try and
make some rough estimations by comparing some of the figures. At this stage just use
easily recognisable fractions like one third, a half, a quarter, one tenth etc., for your
estimating:

Account Summary
Excl GST $ Incl GST $

Usage charges To 21 Apr 209.78 230.77
Service & equipment To 21 June 79.60 87.56

$289.38
GST in this bill $28.95
Total in this bill (including GST) $318.33 $318.33

Calling Patterns Compared With Last Bill
Local Calls up by $10.87
STD Calls down by $38.79
Information Calls down by $0.47
Calls from Mobiles down by $30.19

420
360
300
240
180
120

60
0

Apr-00 Dec-00 Mar-01 Apr-01

Total Bill

$

Service Summaries Excl GST $ Incl GST $
Telephone Service……
Call Charges 195.77 215.36
Service & Equipment 59.60 65.56
                                                 Total $255.37 $280.92
MobileNet Service……..
Call Charges 14.01 15.41
Service & Equipment 20.00 22.00
                                                Total $34.01 $37.41
Total for Service Summaries $289.38 $318.33



3.5

Success in Maths for Nurses Module 3 – Tables of Trauma

The University of Southern Queensland

Here are some of the things you could have compared (the method is given over the
page).

1 The GST in this bill is about one tenth of the total excluding GST in the account
summary.

2 The service and equipment in the account summary looks less than one third of
the bill.

3 The April bill this year is about one fifth more than the one for April last year.

4 The mobile bill is about one tenth of the total bill.

1. GST - In the Account Summary section, excluding GST.

Notice the GST bill is $28.95 and the Bill excluding GST is $289.38. If we turn
this into a fraction:

GST

Bill
=

≈

≈

$ .

$ .

$ .

$ .

28 95

289 38

28 95

289 5

1

10

(If you are not sure how to do this or want more practice, then go to the activities
at the end of this module).

2. Service - In the Account Summary section, including GST.

Again express this as a fraction:

Service
Bill

or

= ≈

≈ ≈

≈ ≈

87 56
318 33

90
300

3
10

1
3

90
360

1
4

.
.

We know it will be a bit more than one third of the bill and a bit less than one
quarter. If we do the exact division we get about 0.275 (One third is 0.333 and a
quarter is 0.25, so we are not too far out).

3. April bills

Look at the graph. The last column goes just a bit above the $300 line and the first
column goes a bit below the $240 line. Now we could do the same fraction

estimation as in part 2 (ie 
240
300

4
5

= ), or we could just look at the divisions on the

graph. The last column is more than 5 full divisions and the first column is less
than 4, so we could say the bill is about one fifth more. We could, instead say that
last year’s April bill is four fifths of this year’s bill.

(a little more than  
1
3

 actually)
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4. Mobile phone

Again let’s round the numbers, picking numbers to make our fractions simpler.

Mobile
Total

=

≈

=

37 41
318 33
30

300
1

10

.
.

The exact fraction is 0.117 (one tenth is 0.10), so again it’s a pretty good estimate.

We could have said

Mobile
Total

=

≈

=

37 41
318 33
40

320
1
8

.
.

1
8

 is 0.125 which is a bit closer to 0.017, but this calculation takes a bit longer.

If you want some more practice and explanation of estimation look at section 3.4.
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3.3 Trauma Score

In your nursing career, you may be called upon to interpret tables, to assess patients or
write reports. Sometimes you will need to calculate figures exactly, at other times it
will be important that you give the figures in more general terms. The following
activity asks you to use a trauma scale and interpret some statistics from patients who
had a trauma scale assessment.

The Trauma Score is a measure of injury severity. It is based on seven assessments that
doctors, nurses, or paramedics can obtain easily. These assessments were selected
from among 16 considered originally. (See page 3.12  for definitions).

The seven assessments are:

• respiratory rate

• respiratory effort

• capillary refill

• systolic blood pressure

• eye-opening

• best verbal response

• best motor response

The method for computing the Trauma Score is given in Table 1.

Eye-opening, the best verbal response, and best motor response also make up the
Glasgow Coma Scale, itself an index. The Glasgow Coma Scale is used worldwide as
an index of injury to the central nervous system, which includes the brain and spinal
cord.

Suppose an accident victim had the following assessments and codes:

The Trauma Score for this patient is A B C D E+ + + + = 16 . In this example the
Glasgow Coma Scale is 15, so E = 5. (See Table 1).

Measurement Assessment Code

A Respiratory Rate 12 A.   4  

B Respiratory Effort Normal B.   1  

C Systolic Blood Pressure 127 C.   4  

D Capillary Refill Normal D.   2  

E Based on Glasgow Coma Scale E.   5  

Total    16

1. Eye-opening Spontaneous 4

2. Verbal Response Oriented 5

3. Motor Response Obeys Commands 6

Glasgow Coma Scale 15 Code 5
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Table 1 — Trauma Score
Variable Definitions, Methods of Assessment and Codes

Rate Codes Score
A Respiratory Rate 10–24 4

Number of respirations in 15 seconds 25–35 3
multiply by four ≥ 36 2

1–9 1
0 0 A. ______

B Respiratory Effort
Shallow — Markedly decreased chest

movement or air exchange

Normal 1

Retractive — Use of accessory muscles Shallow or
Retractive

0 B. ______

C Systolic Blood Pressure ≥ 90 4
Systolic Cuff Pressure — either arm 70–89 3

50–69 2
1–49 1

No pulse 0 0 C. ______
D Capillary Refill

Normal — Nail bed colour refill in
2 seconds

Normal 2

Delayed — More than 2 seconds
capillary refill

Delayed 1

None — No capillary refill None 0 D. ______
E Glasgow Coma Scale

1. Eye Opening
Spontaneous
To Voice
To Pain
None

_____4
_____3
_____2
_____1

2. Verbal Response
Oriented
Confused
Inappropriate Words
Incomprehensible Sounds
None

_____5
_____4
_____3
_____2
_____1

3. Motor Response
Obeys Commands
Purposeful Movements (pain)
Withdraw (pain)
Flexion (pain)
Extension (pain)
None

_____6
_____5
_____4
_____3
_____2
_____1

Total
GCS Points

14–15
11–13
8–10
5–7
3–4

Score

5
4
3
2
1

Total GCS point (1+2+3) __________ E. ______
Trauma Score
(Total Points A B C D E+ + + + ) ___________



3.9

Success in Maths for Nurses Module 3 – Tables of Trauma

The University of Southern Queensland

Table 2.
PROBABILITY OF SURVIVAL ESTIMATES

FOR EACH ASSESSMENT OF EACH ADMISSION VARIABLE

Variable Assessment
Number in
Category

Number of
Survivors

Number of
Deaths

Fraction of
Total

Patients

Probability
of Dying

Respiratory
Effort (1 839
Patients)

Normal 1 501 1 471 30 0.82

Shallow/
Retractive

237 192 45 0.13

None 101 9 92 0.054

TOTALS 1 672 167

Capillary Refill
(1 714 Patients)

Immediate
(Normal)

1 433 1 400 33 0.84

Delayed 281 148 133 0.16

TOTALS 1 548 166

Glasgow Coma
Scale (1 924
Patients)

(3,4)
(5,6,7)
(8,9,10)
(11,12,13)
(14,15)

144
37
49
75

1 619

26
25
37
67

1 594

118
12
12
8

25

0.075
0.019
0.025
0.039
0.84

TOTALS 1 749 175

Systolic Blood
Pressure (2 780
Patients)

0
1–49

50–69
70–89
≥ 90

101
9

39
92

2 539

10
4

25
79

2 465

91
5

14
13
74

0.036
0.003
0.014
0.033
0.91

TOTALS 2 583 197

Respiratory Rate
(2 622 Patients)

0
1–9

10–24
25–35
≥ 36

113
7

2 119
306

77

10
2

2 082
287

69

103
5

37
19
8

0.043
0.003
0.808
0.117
0.029

TOTALS 2 450 172
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Now let’s look at these figures in more detail.

(a) The following assessments have been made on 4 patients from the earthquake.
Find the Trauma Score for each patient.

(b) Table 2 (overleaf) contains data from trauma patients seen at Royal Brisbane
Hospital. The assessments were made by nurses when the patients arrived at the
hospital by helicopter or ambulance. The number of patients varies because some
assessments were not obtained on some patients.

Using Table 2, determine:

(i) The number of patients with Glasgow Coma Scale and Capillary Refill
assessments. ____________     ____________

(ii) The number of survivors and the number of deaths among the 1924 patients
with Glasgow Coma Scale assessments.

(a) Number of survivors? __________

(b) Number of deaths? __________

(iii) The number of survivors and the number of deaths in the delayed category
for capillary refill.

(a) Number of survivors? __________

(b) Number of deaths? __________

(iv) Estimate the fraction of survivors among the patients with Glasgow Coma
Scale and Capillary Refill assessments. ___________     ____________

(v) Calculate this exactly. ____________     ____________

Your answers to question (iv) could vary depending on how you estimated.

For the Glasgow Coma Scale, 1749 of the 1924 patients survived. We could

approximate this to 
1700

1900

17

19
= .

Or we could have rounded both of them up to 
18

20

9

10
= .

We could say about nine tenths of the patients who were assessed using the Glasgow
coma scale survived.

PATIENT 1 2 3 4

Respiratory Rate 40 7 0 15

Respiratory Effort Shallow Retractive Shallow Normal

Systolic Blood
Pressure 100 65 0 120

Capillary Refill Delayed Delayed None Normal

Eye-opening To voice To pain None Spontaneous

Verbal Response Confused Inappropriate
Words

None Oriented

Motor Response Purposeful
Movement

Flexion None Obeys
Commands

TRAUMA
SCORE __________ __________ __________ __________
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For the Capillary Refill assessments we would get:

1548
1714

1500
1700
15
17

≈

≈

Again we could take the1714 up to 1800 and get:

15
18

5
6

≈

So we could say about five sixths of these patients survived.

(c) Let’s look at the fraction of people who died in each subcategory, as this may give
us some clue to the best variable for predicting survival and death. In the last
column on the table on page 3.9 find the fraction of people who died. For example
there were 1501 people who were measured as having normal respiratory effort
and 30 of these died. This time we want to compare all the assessments, so we
need to be more accurate and convert the fraction into a decimal.

30
1501

 or 0.02 of the people died.

(Just take the fraction to two decimal places – if you can’t do this there are
examples and exercises in the activities.)

(i) Complete the rest of the column entitled probability of dying.

(ii) Why do you think the column is called probability of dying?

(iii) Discuss which variable seems to be the best for predicting survival and
death.
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Definitions of seven assessments used to estimate the Trauma
Score

Respiratory Rate

Number of breaths per minute.

Respiratory Effort

Normal — Easily visible chest wall movement.

Shallow — Barely perceptible chest wall movement or air exchange.

Retractive — Chest wall movement that is assisted by any other muscles such as
the neck muscles.

Systolic Blood Pressure

Systolic Blood Pressure is the maximum pressure exerted against the walls of the
arteries as the heart pumps to keep blood circulating through the body.

The health care professional records the blood pressure by using either the
patient’s right or left arm.

Capillary Refill

Capillary refill is assessed by firmly pressing a finger nail of a patient until the
colour disappears and the nail is white. The nail is then released and the time that
passes until the colour returns is assessed. The health care professional making
the assessment will mentally repeat the phrase “capillary refill” immediately after
releasing the nail. If colour has returned by the completion of the phrase, capillary
refill is considered normal (that is, the assessment is called “immediate”). If the
colour has not returned prior to the completion of the phrase “capillary refill”, the
assessment is called delayed.

Eye-Opening

Assessment of the stimulus required to induce eye-opening.

Spontaneous Response — At this point, with no further stimulation, the patient’s
eyes are open.

Response to Voice — If a patient’s eyes are closed, his or her name should be
spoken. If necessary, it should then be shouted, the important point being that any
subsequent eye-opening can then be considered a response to a stimulus.

Response to Pain — If verbal stimuli are unsuccessful in eliciting eye-opening,
the standard painful stimulus is applied1. Note: it is important to document
whether the patient’s eyes are closed due to swelling or facial injuries.

No Response — No eye-opening after application of above stimuli.

Best Verbal Response

Orientation — After the patient is aroused, ask the questions: “Who are you?”
“Where are you?” “What year is it?” What month is it?” If accurate answers are
obtained, the patient is described as oriented.

Confusion — A patient who is unable to give correct answers to questions, even
though capable of producing phrases, sentences, and even conversational
exchanges, is termed confused.

Inappropriate Words — Notice if the patient speaks or exclaims only a word or
two (often expletives). Such a response usually is obtained through physical
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stimulation rather than through a verbal approach, although occasionally a patient
will shout obscenities or call relatives’ names for no apparent reason.

Incomprehensible Sounds — An injured patient’s response may consist of groans,
moans, or indistinct mumbling, and may lack any intelligible words.

No Verbal Response — In some patients, prolonged and, if necessary, repeated
stimulation may not produce any verbal response.

Best Motor Response

Obedience to Commands — This requires an ability to appreciate instructions.
Usually these are given verbally, but sometimes they are conveyed by gestures and
writing. The patient is required to perform the specific movements requested. For
example, if a command is given to hold up two fingers (if physically feasible), the
patient should hold up two fingers.

Purposeful Movements — If the patient does not obey commands, a painful
stimulus is applied to determine whether a patient will respond purposefully to
that stimulus. For example, the patient will attempt to physically repel the
stimulus.

Withdrawal — If the patient does not obey commands, a painful stimulus is
applied to ascertain whether the following are present: elbow flexion, rapid
movement, lack of muscle stiffness, and drawing away of the arm from the trunk.

Flexion Response — After painful stimulation, note the presence of the following:
elbow flexion, slow movement, accompanying stiffness, forearm and hand held
against the body, and body assuming a curled-up position.

Extension Response — After painful stimulation, note also the following: leg and
arm extension, accompanying stiffness, and internal rotation of shoulder and
forearm.

Notes: 1 Preferred pain stimulus is pressure applied to the nail bed by pencil
or other hard object.
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3.4 Multiplication and Division by powers of 10

In the above examples we often rounded to make it to the nearest hundred or thousand.
Doing this helps with multiplication and division considerably. In other sections of this
text and in your nursing degree you will be using these operations, so it is important
you understand these concepts well.

Consider the following examples where 75 is multiplied by
10 = 101, 100 = 102 and 1 000 = 103.

Do the following calculations on your calculator and write in the results.

75 × 101 = 75 × 10 = Remember that the decimal point in a whole number is

75 × 102 = 75 × 100 = understood to be after the last digit.

75 × 103 = 75 × 1 000 =

If you look carefully at them you will notice that we have shifted the decimal point in
the 75 to the right in each case  –  one place when multiplying by ten, two places when
multiplying by 100 and three places when multiplying by 1 000.

In fact the number of places moved was the same as the number of zeros in the power
of 10 involved. The number of places moved also corresponds to the power of ten that
we were multiplying by.

75 × 101 = 75 × 10 = 75. 0  = 750

75 × 102 = 75 × 100 = 75. 0  0  = 7 500

75 × 103 = 75 × 1 000 = 75. 0  0  0  = 75 000

Following this pattern, if we multiply 75 by 106 (1 00 000), the result should be

75 × 106 = 75 × 1 000 000 = 75. 0  0  0  0  0  0  = 75 000 000

Let’s try this process on some other products involving powers of 10.

56 × 102 = 56 × 100 = 56. 0  0  = 5 600

4.6 × 103 = 4.6 × 1 000 = 4. 6  0  0  = 4 600

0.789 × 105 = 0.789 × 1 000 000 = 0. 7  8  9  0  0  = 78 900

We can generalise this.

When multiplying by a power of ten, move the decimal point to the right
by the number of zeros in the power of ten.

Dividing by Powers of 10

This time let’s divide 75 by the following powers,

10 = 101, 100 = 102 and  1 000 =103.

Do the following calculations on your calculator and write in the results.

75  ÷  101  = 75  ÷  10  =

75  ÷  102  = 75  ÷  100  =

75  ÷  103  =  75  ÷  1 000  =

Can you now write a rule for dividing by powers of 10?

_______________________________________________________

_______________________________________________________
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Once again, if you look at the pattern you can see that the decimal point has moved,
this time to the left  – one place when dividing by ten, two places when dividing by
100 and three places when dividing by 1 000.

A similar pattern has emerged to when we multiplied by powers of 10.  The number of
decimal places shifted depends on the number of zeros in the power of 10. The number
of places moved also corresponds to the power of ten that we were dividing by.is

75  ÷  101  = 75  ÷  10  = 7  5. = 7.5

75  ÷  102  = 75  ÷  100  =  0  7  5.  = 0.75

75  ÷  103  =  75  ÷  1 000  =  0  0  7  5. = 0.075

Following this pattern, if we divide 75 by 1 000 000, the result should be

75 ÷ 1 000 000 = 0  0  0  0  0  7  5. = 0.000 075 We moved the decimal point 6 places
to the left.

Let’s try this process on some other divisions involving powers of 10.

56 ÷ 100 = 0  5  6.  = 0.56           We moved the decimal point 2 places to the left.

4.6 ÷ 1 000 = 0  0  0  4.6 = 0.004 6           We moved the decimal point 3 places to the left.

0.789 ÷ 100 000 = 0  0  0  0  0  0. 789 = 0.000 007 89 We moved the decimal point 5

places to the left.

We can generalise this.

When dividing by a power of ten, move the decimal point to the left
by the number of zeros in the power of ten.

Let’s look more closely at dividing in terms of the power of ten.

Example

Express 567 ÷ 102 as a multiplication, without evaluating.

567 ÷ 102

= 567 ÷ 100

= 567 × 
1

100
Multiply by the reciprocal

= 567 × 
1

102 Expressing 100 as a power

=  567 ×  10–2 recall that 
1

10
102

2= −

So 567 ÷ 102  = 567 × 10–2

Dividing by a power of ten is the same as multipling by the same power
with the index of the opposite sign.

Can you express 351 ÷ 103 as a multiplication?

_______________________________________________________
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Calculate:

   1 2 5 . 6
×    7 9 . 04

         4  8 0 4

   9 8 5  4 0 0

7 4 5 2  0 0 0

9 9 2 7. 4 2 4

2  2

1 4 5

1 3 4

1 2 1 1
We do not need to write in the row of zeros when
mutiplying by zero. We can move on to multiply by 900 by
writing down two zeros and multiplying by 9.

There are three decimal places in the question so place the
decimal point to give three decimal places in the answer.

To divide decimals:

• Estimate the answer as before.

• Write an equivalent expression so that you are dividing by a whole number.

• Divide as for whole numbers.

• Position the decimal point above the decimal point in the question.

• Check your answer against the estimate.

Let’s try:  351 ÷ 103

= 351 × 
1

103

= 351 × 10–3

Is this the answer you suggested above?

3.5 Multiplication and Division by Decimals

In general to multiply decimals:

• Estimate the answer as before.

• Ignoring the decimal points, multiply the numbers as if they were whole numbers.

• Count the number of decimal places in the question.

• Position the decimal point to give the same number of decimal places as in the
question.

• Check your answer against your estimate.

Example

Evaluate 125.6 × 79.04

Estimate:      125.6 ≈ 100

     79.04 ≈  80

100 × 80 = 8 000
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Example

Evaluate 11.6112 ÷ 2.36

Estimate: 11.6112 ≈ 10

      2.36 ≈ 2

   10 ÷ 2 = 5

Calculate:

11.6112 ÷ 2.36

= 11.6  1  1  2 ÷ 2.3  6

= 1162.12 ÷ 236

Check: Yes the answer is reasonable.

(Check on your calculator)

With some decimal division you don’t need to use your calculator. This is especially
useful when looking at drug calculations. For example if you have 50 mL of solution
which is drawn up in 0.5 mL syringes, how many syringes could you use?

The calculation would be:

50
0 5.

Now to write an equivalent fraction1 so that the denominator is not a decimal we get:

50
0 5

500
5

100
.

= =

Now go back to the original question to make sure our answer is sensible.

We would use 100 syringes if we had 50 mL of solution and 0.5 mL syringes. Yes this
does make sense.

Evaluate the following:

(a)
120
0 2.

(d)
700
20

1 20
14

×
.

(b)
120
0 02.

(e)
21
0 1

0 6
20.
.

×

(c)
10
0 1.

Write an equivalent expression so as to divide by a whole number.
Shift the decimal point 2 places to the right in 2.36 to make a
whole number. Do the same to the11.6112.

Divide as for whole numbers. Place the decimal point in the
answer above the decimal point in the question. Do not bring the
decimal point down underneath the question.

                    4 . 9 2
2 3 6   1 1 6 1 . 1 2
              9 4 4
              2 1 7   1
              2 1 2   4
                    4   7 2
                    4   7 2
                            0

1 If you’re having trouble with this concept see page 18 for explanation and extra examples.
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3.6 Extra Exercises

Level A

In this section there are two topics:

• Equivalent fractions and

• Estimation

which you may not have understood fully in the previous sections. If this is the case
for you, go through the following explanations and examples.

Equivalent Fractions

Look at the strips of paper below. Notice they are the same length, but are divided into
different subdivisions.

On the third piece of paper count six subdivisions. This is 
6

21
.

On the first piece of paper count two subdivisions. This is 
2

7
.

Can you see these are the same lengths? So we can say:

6
21

2
7

=

Note: These are called equivalent fractions.

Exercise 1.

(a) Using the pieces of paper as a guide, answer these questions:

(i) How many ‘’ strips are there in:

(i) three ‘
1

7
’ strips?

(ii) two ‘’ strips?

i.e.
  

3
7 21

= �
(notice you are multiplying by 

3

3
)

1
7

1
7

1
7

1
7

1
7

1
7

1
7

1
3

1
3

1
3

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21

1
21



3.19

Success in Maths for Nurses Module 3 – Tables of Trauma

The University of Southern Queensland

  

2
3 21

= �
(notice you are multiplying by 

7

7
)

(ii) How many 7ths is 12/21?

i.e.
  

12
21 7

= �
(notice you are dividing by 

3

3
)

(iii) How many 3rds is 14/21?

i.e.
  

14
21 3

= �
(notice you are dividing by 

7

7
)

Exercise 2

Now try these problems

(a)
  

4
5 20

= �
(Hint: multiply by 

4
4

)

(b)
  

3
8 56

= �

(c)
  

30
72 12

= �

(d)
  

63
49 7

= �

(e)
  
1

4
= �

You may like to use your calculator to check your answers. Can you use the fraction
key on the calculator?

Most scientific calculators have a fraction key. Practise using your calculator. Find

the   a
b

c
   key.

a
b

c

Fraction key
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On the   a
b

c
   key the “a” represents the whole part of a mixed number and the “

b

c
”

represents the fraction part of a mixed number.

When the number you are typing is a proper or improper fraction the “a” is zero and
there is no need to type a value for it.

The key strokes required for the calculation 
1

12
4
63

+  are:

1 12 4 63                            a
b

c
a

b

c
+ =

and the display will show 37   252 which is read as 
37

252

You may like to use the calculator when answering questions on page 3.39.

Exercise 3

Shade 
3

16
 of the log, 

1
4

 of the material, 
5
8

 of the round cake.

Exercise 4

(a) What fraction of this group of discs is shaded?

(b) What fraction of the group is unshaded?

“ ”Understanding basic fractions and the notion that we have
fractions of “something” is important.
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All fractions are of the form 
a

b
 where the denominator b is a whole number which

gives the number of equal parts that make up the whole object (or the whole collection
of objects) and the numerator a, is a whole number that gives the number of pieces of
the whole (or of the collection) which are being considered. Note that b cannot equal
zero.

numerator is pronounced “new/mur/ate/or”,

denominator is pronounced “de/nom/in/ate/or”

Exercise 5

Complete the table

Exercise 6

Complete the table below by calculating the fraction of each diagram shaded.

Fraction Numerator Denominator

(a) 1 6

(b) 3 4

(c)

(d) 8 8

(e)

1
6

7
6

49
60

1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456

12345678901234567890123456
12345678901234567890123456
12345678901234567890123456
12345678901234567890123456
12345678901234567890123456
12345678901234567890123456

1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456

123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901

Numerator Denominator
Fraction
Shaded

(a)

(b)

(c)

(d)
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Exercise 7

Write equivalent fractions to each of the following by making the new
denominator the number given in brackets.

Example:
12
3

(9)

(a)
2
3

(9)

(b)
4
5

(20)

(c)
−3
4

(8)

(d)
2
5

(10)

(e)
4
25

(100)

(f)
−3
50

(100)

(g)
2
7

(49)

(h)
−1
15

(30)

(i)
6

11
(110)

(j)
7

12
(60)

Exercise 8

Simplify:

Example:

(a)
9

15

(b)
8

12

(c)
−3
6

(d)
15
20

(e)
−10
15

(f)
−8
10

(g)
2
4

(h)
6
8

(i)
−12
16

(j)
−30
40

Exercise 9

Simplify:

Example:

(a)
5

11
2
11

+

(b)
12
20

5
20

+

(c)
9

15
7

15
−

(d)
11
20

15
20

−

12
3

12 3
3 3

36
9

= ×
×

=

5
15

5
5 3

1
3

=
×

=

2
11

8
11

2 8
11

10
11

+ = + =
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(e)
− +2
8

3
8

(f)
− −9
10

4
10

(g)
6
11

9
11

+

(h)
− −5
8

2
8

Exercise 10

Write as mixed numbers:

Example:
7
3

2
1
3

= (Dividing 3 into 7 gives 2 with 1 remaining)

(a)
7
2

(b)
5
3

(c)
−16

7

(d)
9
6

(e)
−15
10

(f)
40
30

(g)
45
20

(h)
−26
10

(i)
−35
14

(j)
40
25

Exercise 11

Write as improper fractions:

Example: 4
1
4

17
4

= (4 times 4 is 16 plus one is 17)

4
1
4

 is 16 quarters and one more.

(a) 3
1
4

(b) 2
5
7

(c) 9
2

11

(d) −5
2
3

(e) −2
3
7

(f) −12
5
9

(g) 102
5

12

(h) −7
5
8

(i) −21
2

15

(j) 35
1
2
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Estimation

Have you ever been shopping and needed to check quickly that you had enough money
to pay for your purchases?

When working with any numbers, but especially very large numbers, it is always a
good idea to get an estimate of the answer before actually calculating. Many of our
calculations will be done on a calculator and in these cases estimation will become a
very important skill.

If you had $37 in your wallet you know that you would have about $40. What you are
saying is that the money you have is closer to $40 than to $30.

To help us estimate answers, we have a mathematical convention for deciding how to
round off numbers in this way.

Rounding Numbers

To round numbers to a particular place value, investigate the digit immediately to the
right of it.

• If the digit immediately to the right is greater than or equal to 5 (i.e. ≥ 5, which
includes the digits 5, 6, 7, 8 or 9), then increase the required place value by 1.

We say the number has been rounded up.

• If the digit to the right is less than 5 (i.e. < 5 which includes the digits 0, 1, 2, 3 or
4), then the required place value remains the same.

We say the number has been rounded down.

• All digits to the right of the round off place are replaced by zeros.

Let’s look at some examples:

Example

Round 572 to the nearest hundred.

The digit immediately to the right of the hundreds column is greater than or equal to 5
so the digit in the hundreds column is increased by 1. The 5 in the hundreds place will
increase to 6

All place values to the right of the required position are then filled with zeros.

So 572 rounded to the nearest hundred becomes 600.

We could picture this on the number line.

We can see that 572 is closer to 600 than to 500.

572
hundreds position
(the 5)

look at the digit immediately
to the right (the 7)
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Example

Round 674 927 to the nearest ten thousand.

The digit immediately to the right of the ten thousands column is less than 5 so the
digit in the ten thousands column remains the same.

All place values to the right of the required position are then filled with zeros.

So 674 927 rounded to the nearest ten thousand becomes 670 000

The Leading Digit

Another way to round numbers that will help with estimation is to use what we call the
leading digit. The leading digit is the first non-zero digit in a number when reading
from left to right. To round to the leading digit we use the same convention as
described for rounding off before, but this time our answer will have only one non-
zero digit. That is, only one number that is not zero.

Example

Round 379 to the leading digit.

The first non-zero digit is 3 so we will need to round to the nearest hundred.

379 will round to 400

We can represent this in shorthand by writing

379 ≈ 400

The symbol ≈ means approximately equal to. So we would read the above statement
as 379 is approximately equal to 400.

You may see the symbols  or ≅  used to represent ‘approximately equal to’ but in
these modules we will continue to use ≈

Example

Round 23 to its leading digit.

23 ≈ 20

We have rounded to the nearest ten. We would say 23 is approximately equal to 20.

In any calculations that follow it is always good practice to quickly estimate the
answer before you calculate. Having done this you can be sure that your answer is
‘close to the mark’. We would expect you to follow this practice throughout the rest of
these modules wherever possible.

674 927
ten thousands column
(the 7)

look at the digit immediately
to the right (the 4)
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Exercise 12

Complete the following table by rounding each number as indicated.

Exercise 13

Round each number to its leading digit

(a) 32 (e) 223 144

(b) 48 (f) 881

(c) 137 (g) 98 101

(d) 396 (h) 56 135

Exercise 14

(1) Multiply by the numbers shown to complete the table.

(2) Five bottles each contain 100 tablets.  How many tablets are there?

(3) A large company orders embroidered caps to give away as a promotion.  If they
order 1 000 caps at $4.32, how much does the order cost?

Number To nearest
ten

To nearest
hundred

To nearest
thousand

(a) 2 575

(b) 324

(c) 105

(d) 26 897

(e) 5 502 471

Number × 10 (101) × 100 (102) ×  1 000 (103) ×  1 000 000 (106)

(a) 23

(b) –590

(c) 0.6

(d) 0.04

(e) –0.0305

(f) 8.9
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Exercise 15

(1) Divide by the numbers shown to complete the table.

(2) One thousand individual doses of medicine are to be drawn from a 5 500 millilitre
container.  How much medicine will be in each dose?

(3) At a sale, Jeremy purchases 10 pairs of socks for $49.50.  How much did each
pair cost?

Exercise 16

(1) Evaluate the following. Estimate results before commencing.

(a) 52.6 ×  3.95 (d) 145 × 1.58

(b) –2.05 × 20 (e) –0.025 ×  –3.6

(c) 0.56 × –1.23

(2) Olga makes monthly repayments of $37.45 on a loan for a stereo. She takes 2
years to pay for the stereo.

(a) Estimate the total cost.

(b) Calculate the exact total cost.

(3) If 1.5 millilitres of an experimental drug is given to each of 12 patients each day,
how many millilitres of the drug will be used in 20 days?

(4) A book has 367 pages. If each page is 0.1 millimetres thick and the covers are
each 0.2 millimetres thick, what is the total thickness of the book?

(5) Irving makes $14.68 an hour for the first 40 hours in a week and time and a half
for each hour over 40 that he works in one week.

(a) Estimate Irving’s salary for a 40 hour week.

(b) Calculate his exact salary for a 40 hour week.

(c) Calculate his salary in a week in which he works 50 hours.

Number ÷ 10 (101) ÷ 100 (102) ÷ 1 000 (103) ÷ 1 000 000 (106)

(a) 23

(b) –590

(c) 0.6

(d) 0.04

(e) –0.0305

(f) 8.9
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(6) Following is the pricing schedule for Australia Post’s Express Post envelopes.

(a) I wish to purchase twenty 500 g satchels.

(i) What would the cost be if I purchased them individually?

(ii) What would the cost be if I purchased packs of 10?

(iii) What is the saving in purchasing in bulk?

(b) Find the cheapest way of purchasing the following order:

Eight 3 kg satchels

One hundred C5 envelopes

One hundred DL envelopes.

(7) The Toowoomba City Council charges consumers for water according to the
amount they use.

1st Tier 0 to 324 kilolitres $0.35 per kilolitre

2nd Tier above 324 kilolitres $1.00 per kilolitre

The council officer writes down the following readings for the meter at the
Kennedy household.

Previous reading 3 619 kilolitres

Present reading 3 981 kilolitres

Calculate the water bill for the Kennedy residence.

Quantity
purchased

Single item Packs of 10

1–4 packs 5–9 packs 10 or more
packs

Discount none 5% 10% 15%

Price per item per pack per pack per pack

Envelopes

C5
B4

$3.00
$4.00

$28.50
$38.00

$27.00
$36.00

$25.50
$34.00

Satchels

500 g
3 kg

$5.00
$7.70

$47.50
$73.15

$45.00
$69.30

$42.50
$65.45

Packs of 50

Window
faced
envelopes

Only sold in
packs of 50

1 pack 2 or more
packs

Box of 500
(per box)

DL na $135.00 $127.50 $1 275.00
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(8) Following are the taxation rates payable for residents for the 1996/7 financial
year.

Calculate the tax payable for people earning the following taxable incomes.

(a) $4 356 (c) $48 940

(b) $34 780 (d) $56 200

Exercise 17

(1) Evaluate the following. Estimate your answers before you begin.

(a) 0.672 ÷ 3.2 (d) –16.605 ÷ –36.9

(b) –8.326 ÷ 0.23 (e) 810 ÷ 40

(c) 0.002 88 ÷ 0.012

(2) A piece of pipe 6 metres long is to be cut into pieces that are each 0.75 metres
long. How many pieces will there be?

(3) If $23.58 is paid per month on a car repair account, how long would it take to pay
off a balance of $565.92?

(4) A vial of a certain drug contains 12.5 millilitres. How many single doses of 1.25
millilitres can be given from this vial?

(5) Companies wishing to export products to countries not using the metric system
must supply measurements in imperial units (the system Australia used to use). To
convert from centimetres to inches you divide by 2.54. How many inches are there
in 280 centimetres?

(6) For a $5.00 fee, a person can receive a flu shot at a community clinic. It costs the
clinic $0.50 for the vaccine. If 154 people received flu shots on Monday, what was
the profit for the clinic?

Exercise 18

Try to solve the following without using a calculator. If you are using a calculator, try
and reflect on your answer the calculator has given you.

Later we will be using these to create a drug calculations problem from the question.

(1)  Evaluate the following

(a)
25
0 5.

(b)
2000

20

Taxable Income Tax Payable

$0 – $5 400 Nil

$5 401 – $20 700 20¢ for each $1 in excess of $5 400

$20 701 – $38 000 $3 060 + 34¢ for each $1 in excess of $20 700

$38 001 – $50 000 $8 942 + 43¢ for each $1 in excess of $38 000

Over $50 000 $14 102 + 47¢ for each $1 in excess of $50 000
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(c)
0 004
400
.

(d)
8

20
(2) Evaluate the following:

(a)
150 25

30

×

(b)
2800 30

2300

×

(c)
60 2500

30 60

×
×

(d)
0 01 200

100
. ×

(e)
400
30

8×

(f)
400
30

1
8

×

(g)
25 60

0 2
×
.

(h) 0 5 0 5
25

. .×

(3) Express as a decimal

(a) 20 mg ÷ 30 mg

(b) 65 g ÷ 5 g

(c) 150 mL ÷ 25 mL

(4) (a) How many times does 20 mg go into 15 mg?

(b) How many times does 250 mg go into 1 g?

(c) How many times does 500 ml go into 2.5 L?

(5) Express as a decimal

(a)
250

1
mg
g

(b)
56
2

 mL
4 mL

(6) (a) Divide 750 g by 25 g

(b) Divide 0.4 L 10 mL

(c) Divide 0.1 mg by 20 µg
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Exercise 19

In 1987 the forensic toxicology group of the Queensland Government Chemical
Laboratory performed drug analysis on samples of liver, stomach, blood and urine
from 374 corpses involved in post mortem examinations. The numbers of times
various drugs were detected at toxic levels are given in the following table.

Drugs detected at toxic levels in post mortem specimens

Source: Moore, C. 1988 “Forensic toxicology”, Australian Science Mag, No.4. Darling Downs Institute
Press, Toowoomba

(a) What number of corpses showed toxic levels of:

(i) analgesics

(ii) barbiturates

(iii) pentobarbitone?

(b) What number of corpses showed the presence of more than one drug?

(c) What number of corpses did not show the presence of any of the drugs in the
table?

DRUG SINGLE
DRUG

WITH
ALCOHOL

MORE
THAN
ONE

DRUG

SUB
TOTAL

TOTAL

Analgesics
Codeine
Paracetamol
Propoxyphene

–
–
1

–
–
1

5
4
2

5
4
4 13

Barbiturates
Amylobarbitone
Pentobarbitone
Quinalbarbitone

1
1
1

–
1
–

1
3
1

2
5
2 9

Chlorpromazine – 1 5 6 6

Chloroquin 7 1 – 8 8

Digoxin – – 1 1 1

Metoprolol – – 1 1 1

Narcotic analgesics
Methadone
Morphine

–
2

–
–

6
1

6
3 9

Orphenadrine – – 1 1 1

Pancuronium – – 1 1 1

Propranolo – – 2 2 2

Theophylline 1 1 – 2 2

Trichloroethanol – 1 2 3 3

Tricyclic antidepressants
Amitriptyline
Clomipramine
Dothiepin
Doxepin

–
–
–
1

–
–
–
2

5
1
2
2

5
1
2
5 13

Verapamil – 1 – 1 1

TOTAL 15 9 46 – 70
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Exercise 20

The information on the horses running in the seventh race (the 1 500 metre Larke
Hoskins Honda Handicap) at Randwick (Sydney) at 4.00 p.m. on Wednesday, 15 May
1991 is shown in the table below. Reading from the left, the columns give the horse
number, placings at last three starts, name of horse, barrier position, name of jockey
and weight of jockey in kilograms.

Source: The Chronicle, 15 May, 1991. Toowoomba.

Note: In column two, s means scratched (i.e. did not run) and 0 means
the horse finished after the first nine placegetters.

(a) What number of the jockeys are less than 51.5 kilograms?

(b) What number of the horses have come first at least once in their last three
races?

— 4.00 1600m

LARKE HOSKINS HONDA HANDICAP
(Apprentices can claim)

4–y–o and up horses & geldings

1 251 ALLIGATOR JACK 1 G. Nock 55.5

2 512 AFRIKAANER 6 N. Campton 55

3 034 DIEGO VALDEZ 9 G.L. Cooksley 54

4 153 SILVIUS 4 K. Moses 54

5 601 WEBSTER’S WISH 15 G. Duffy 53.5

6 s00 HUNGRY DAWSON 2 T. Phillips 52

7 s14 STARBAZAAR 3 J.A. Cassidy 52

8 215 LYME BAY 14 B. Woods 51.5

9 834 OUR NEW HORSE 5 M. McFarlane 51

10 952 GOSTWYCK 12 B.S. Compton 51

11 011 REAL KEEN 8 J. Innes 51

12 0s6 SACKFORD’S IMAGE 7 R.S. Dye 51

13 021 SPIRITO 11 J. Marhsall 51

14 068 TASMAN BEAU 13 M. Johnston 51

15 760 GOMAZ 10 R. Quinton 51

16 s64 RODALGO 16 R. Cartwright 51
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Exercise 21

The tables below show the interest rates available, through the Commonwealth Bank
for a variety of fixed term investments.

Investment Accounts

Interest Rates Current at 5 March 1993

Commonwealth Bank
Australia’s leading bank
Commonwealth Bank of Australia
ACN 123 123 124

Fixed Term Investments

Term Deposits

Interest calculated daily
Interest Options Available
Standard: Interest paid every 6 months and at maturity or at maturity only for a term less than
6 months
Compound: Interest added to your term deposit every 6 months and at maturity or at maturity
only for a term less than 6 months
Deferred: Interest paid at maturity only for terms greater than 6 months (186 days) up to 12
months (365 days)
Regular: Interest paid every 28 days and at maturity.

Rates for Standard, Compound & Deferred
Interest Options.
Up to 7.00% pa Rates for Regular Interest Option

(a) (i) What interest rate is available to an investor who chooses
the Standard Interest Option and has $4 000 to invest for
15 months?

(ii) If this investor decides to extend the investment period to
21/2 years, what interest rate is available?

$1,000 to less than $5,000
Months Days Rate
1 to less than 2 30 - 59 3.65%
2 to less than 5 60 - 149 3.95%
5 to less than 6 150 - 179 4.15%
6 to less than 12 180 - 359 4.20%
12 to less than 13 360 - 389 4.55%
13 to less than 24 390 - 719 5.25%
24 to less than 34 720 - 990 5.50%
34 to less than 48 Months only 5.50%
48 to less than 60 Months only 6.00%
60 inclusive Months only 6.25%
Special rate deferred interest option 12 mth term 4.70%

$5,000 to less than $100,000
Months Days Rate
1 to less than 2 30 - 59 4.90%
2 to less than 5 60 - 149 5.20%
5 to less than 13 150 - 179 5.30%
13 to less than 24 390 - 719 6.00%
24 to less than 34 720 - 990 6.25%
34 to less than 48 Months only 6.25%
48 to less than 60 Months only 6.75%
60 inclusive Months only 7.00%
Special rate deferred interest option 12 mth term 5.45%

$1,000 to less than $5,000
Months Days Rate
1 to less than 2 30 - 59 3.65%
2 to less than 5 60 - 149 3.80%
5 to less than 6 150 - 179 4.00%
6 to less than 12 180 - 359 4.05%
12 to less than 13 360 - 389 4.40%
13 to less than 24 390 - 719 5.10%
24 to less than 34 720 - 990 5.35%
34 to less than 48 Months only 5.35%
48 to less than 60 Months only 5.85%
60 inclusive Months only 6.10%

$5,000 to less than $100,000
Months Days Rate
1 to less than 2 30 - 59 4.90%
2 to less than 5 60 - 149 5.05%
5 to less than 13 150 - 179 5.15%
13 to less than 24 390 - 719 5.85%
24 to less than 34 720 - 990 6.10%
34 to less than 48 Months only 6.10%
48 to less than 60 Months only 6.60%
60 inclusive Months only 6.85%
For deposits $100,000 and over, terms and rates
available on request.
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(b) Compare the interest rates available for the Compound and Regular Interest
Options for an investment of $65 000 for 40 months.

(c) (i) How does the period of investment affect the interest
rate?

(ii) Could you suggest why the interest rate changes?
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Heights given in centimetres Masses in kilograms

Women Men

Height Bone structure Height Bone structure

(no shoes) Small Medium Large (no shoes) Small Medium Large

150 48 52 58 160 55 60 65
152.5 48 53 59 162.5 56 61 67
155 51 55 60 165 58 63 69
157.5 52 57 62 167.5 60 65 71
160 53 58 64 170 62 67 73
162.5 55 61 66 172.5 64 69 75
165 57 63 67 175 67 71 77
167.5 59 64 69 177.5 68 73 79
170 61 66 71 180 70 75 81
172.5 63 68 73 182.5 71 77 84
175 65 70 76 185 74 80 86
177.5 67 72 78 187.5 75 82 88
180 68 73 81 190 77 84 90

Level B

Exercise 1

Your desirable body mass depends on your height and bone structure. The table below
gives some examples of a desirable mass for people given their height  and the type of
bone structure.

(a) What is the desirable mass of women with small bone structure whose
heights are:

(i) 155 cm

(ii) 170 cm

(iii) 177.5 cm

(iv) 161 cm

(b) Estimate the height of a man, with medium bone structure, if his mass is 75
kg.

(c) A woman stands 160 cm in height. She has a large bone structure and has a
body mass of 72 kg. Would you consider her to be of a desirable mass,
underweight or overweight?

(d) How much weight does a man need to put on to reach his desirable weight if
he is 175 cm tall with large bone structure and his present weight is 73.5 kg?

(Adapted from Masters, L., and Ford, K., 1985, “Mathematics for Living, Mathematics of the
Body”. Holmes McDougall Australia and Educational Supplies Pty. Ltd., NSW.)
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Exercise 2

The amount of Additional Family Payment (AFP) to which a family is entitled
depends on the taxable income and the number and age of the children and their
accommodation status. The following tables show the Allowable Income Limits and
the Maximum AFP rates. (Applicable until next C.P.I. increase).

Note: For student children who receive AUSTUDY their parents cannot receive AFP
for them.

(a) For the following families determine whether they are entitled to:

the maximum rate of AFP

some AFP, or

no AFP

(None of the families pay private rent)

(i) Taxable income of $30 100 and 3 children under 13

(ii) Taxable income of $26 000 and 4 children aged 2, 5, 8 and 14

(iii) Taxable income of $23 000 and 1 child aged 17

(iv) Taxable income of $18 000 and 2 children aged 13 and 15.
(The 15 year old receives AUSTUDY)

AFP MAXIMUM RATES
Child rates effective payday 05/01/95 under 13 $67.20 pf

13 - 15 $94.10 pf

over 16 $34.00 pf

Guardian Allowance effective payday 05/01/95 $30.10 pf

Rent Assistance effective payday 30/03/95 1 or 2 children $77.00 pf

3 plus children $88.00 pf

FAMILY PAYMENTS — AFP
AFP ALLOWABLE INCOME LIMITS effective payday 30/03/95

Number for full payment for part payment
of renting not renting
children annually weekly annually weekly annually weekly

1 21 700 417.30 29 199 561.50 25 195 484.50

2 22 324 429.30 33 317 640.70 29 313 563.70

3 22 948 441.30 38 008 730.90 33 432 642.90

4 23 572 453.30 42 126 810.10 37 550 722.10

5 24 196 465.30 46 244 889.30 41 668 801.30

for each
extra add

624 12.00 4 119 79.20 4 119 79.20

for children 13,14 and 15 add 1 399 26.90 1 399 26.90

for single clients add (GA) 1 565.20 30.10 1 565.20 30.10
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(b) The following families are entitled to the maximum rate of AFP. Determine
the amount of AFP received per fortnight.

(i) 3 children aged 2, 6 and 14

(ii) 4 children aged 5, 13, 15 and 19. (The 19 year old is an eligible
student. None of the student children receive AUSTUDY).

(c) A family is entitled to the maximum rate of AFP. How much AFP does the
family receive per year if there is one child aged 12?

Exercise 3

The table below lists some treatments and the fee charged by a vocationally registered
doctor for outpatients. This doctor charges the Schedule Fee. (Charges as at 1/11/94).

(a) A parent and two children all consulted the doctor. The parent was charged
for a standard consultation and two brief consultations were charged for the
children. How much did the trip to the doctor cost?

(b) A patient who went to see the doctor was charged for Item No. 30 117. What
was the treatment and what was the fee?

(c) A person required the doctor to make a home visit at 7.15 p.m. Is this a
normal home visit or an after-hours visit? What would the doctor charge for
this visit?

(d) A metal worker whose finger was cut on a lathe at work required four
stitches to close the cut.

(i) What did the doctor charge to suture the finger?

(ii) How much would the patient receive from the Medicare
rebate?

(iii) What is the difference between the doctor’s bill and the
Medicare rebate?

(e) A patient visited the doctor on three separate occasions, each time having a
wart removed.

(i) What is the medical term for this treatment?

Treatment Item No. Doctor’s
Fee

Medicare
Rebate

Consultations: Brief
Standard
Long

3
23
36

$11.50
$24.30
$43.85

$9.80
$20.70
$37.30

Home visits: Normal
After hours

24
16

$41.50
$30.90

$35.30
$26.30

Specialists: First visit
Subsequent 
visits

104

105

$61.75

$30.90

$52.50

$26.30

Suturing 30 026 $37.60 $32.00

ECG (heart monitoring) 11 700 $25.00 $21.25

Pregnancy tests 73 806 $10.60 $9.05

Diathermy (removal of warts) 30 186 $34.20 $29.10

Excision of a tumour 30 117 $69.70 $59.25
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(ii) What was the cost of having the three warts removed?

(iii) What is the Medicare rebate?

(iv) Determine the actual cost to the patient for the removal of
the warts.

(f) Pensioners receive medical treatment at the cost of the Medicare rebate only.
The government then repays them all their expenses. What do doctors charge
a pensioner for:

(i) a standard consultation?

(ii) the excision of a tumour?

(iii) an ECG?

(g) Determine the relationship between the Schedule Fee and the Medicare
rebate.

Adapted from: Masters, L., and Ford, K., 1985, “Mathematics for Living, Mathematics
of the Body”. Holmes McDougall Australia and Educational Supplies Pty. Ltd., NSW.



3.39

Success in Maths for Nurses Module 3 – Tables of Trauma

The University of Southern Queensland

Level C

(1) Arrange the fractions in ascending order (smallest value to largest value). Hint use
decimals.

(a)
3
7

1
2

9
14

4
7

,    ,    ,    

(b)
3
4

7
8

11
12

5
6

,    ,    ,    

(c) 2 2
3
4

5
2

5
2

4
3

4
3

1
6

1
6

,    ,    ,    ,    ,    ,    ,    ,    − − − −

(2) In one class there are 16 males and 15 females, while a similar class has 12 males
and 13 females. If the two classes combine, what fraction of the new class will be
males?

(3) A student must spend 1
4  of the AUSTUDY on board, 1

6  on food

and 2
9  on transport. What fraction is left to “enjoy”?

(4) A gardener spent 1 1
2  hours trimming hedges, 2 3

4  hours mowing lawns and 20
minutes weeding. If the gardener charges $10 per hour, what payment is received?

(5) Find:

(a) one-fifth of $12

(b) three-sevenths of 567g

(c) two-thirds of 2 litres

(d) eleven-twelfths of 36 square metres

(6) A property owner has 2 hectares of land which is to be sub-divided into 30 lots.

(a) What fraction of a hectare is each lot?

(b) There are 10 000m2 in 1 hectare. Find the area of land per lot in m2.

(7) If it takes 1
6  of a hour to mark one assignment, how many assignments can be

marked in 2 3
4  hours?

(8) A recipe for shortbread requires 1 3
4  cups of butter, while a gingerbread recipe

requires 2 1
8  cups of butter.

(a) If 3 quantities of shortbread and 2 quantities of gingerbread are to be baked,
will 10 cups of butter be sufficient?

(b) It is decided to use the butter for shortbread only. How many quantities can
be made?
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(9) Below are the Timetable and Map for Hagan’s Bus Service.

HAGAN’S
BUS SERVICES & TOOWOOMBA CHARTER COACHES

UNIVERSITY VIA WEST STREET via route 10
UNIVERSITY VIA HARRISTOWN via route 20

TIMETABLE AND MAP
SYMBOLS

# Service terminates at Clifford Gardens
** School Days only

% Continues via Margaret Street, West Street, Taylor Street

INBOUND
MON - FRI

ROUTE OUTBOUND
MON - FRI

ROUTE

7.15 11 7.30 10

7.30 15A ** 8.25 20

7.40 20D 8.30 10

7.50 10D 9.00 11B

9.00 10B     20C 9.30 10     20

9.30 11B 10.00 11B

10.00 10B     20C 10.30 10B     20

10.30 11B 11.00 11B

11.00 20 11.30 10B     20C

11.05 10 12.30 11

11.30 11B # 2.00 10B     20C

12.05 11B 3.10 10E     20E

1.05 11B 3.25 15P **

2.30 12B 3.50 21

3.10 20 4.40 12

4.10 11B 5.35 21

5.10 11

6.10 10 %

INBOUND
SAT

OUTBOUND
SAT

9.00 12B 9.45 12B

11.00 12B 11.30 12B
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TOOWOOMBA BUS
INTERCHANGE

Margaret St.

N
ei

l S
t.

R
ut

hv
en

 S
t.

H
el

en
 S

t.

Herries St.

Anzac Ave.

CLIFFORD 
GARDENS

James          St.

Stephen St.

South St.

Buckland St.

B
ur

to
n 

S
t.

Alderley               St.
Chilla St.

Gascony St.

Corriedale St.

Eiser St.

W
es

t S
t.

W
es

t S
t.

K-MART

Drayton Rd.Friend St.

Stenner St. Stenner St.
Arabian St.

Gipps St.

Ball St.

Platz St.

Luck St.

Wuth St.

UNIVERSITY

10A

11B

20A

20C

LEGEND

Routes

ROUTE DESCRIPTION VIA HARRISTOWN

20 BUS INTERCHANGE, Margaret St., Helen St., Herries St., Anzac Ave.,
CLIFFORD GARDENS, Anzac Ave., Stephen St., Fourth Ave., South St., Burton
St., Buckland St., Drayton Rd., Stenner St., Platz St., Wuth St., West St.,
UNIVERSITY.

20C BUS INTERCHANGE, Margaret St., Herries St., Anzac Ave., CLIFFORD
GARDENS, Anzac Ave., Stephen St., Fourth Ave., South St., Burton St.,
Buckland St., Drayton Rd., Alderley St., Chilla St., Gascony St., Homestead St.,
Corriedale Cres., Drayton Rd., Friend St., Arabian St., Stenner St., Gipps St., Ball
St., Luck St., Stenner St., Platz St., Wuth St., West St., UNIVERSITY.
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ROUTE DESCRIPTION VIA WEST STREET

10ABUS INTERCHANGE, Ruthven St., James St., West St., UNIVERSITY.

11B BUS INTERCHANGE, Margaret St., Helen St., Herries St., Anzac Ave.,
CLIFFORD GARDENS, James St., West St., Stenner St., K-MART, Stenner St.,
West St., UNIVERSITY.

NOTE: Inbound Services travel the above routes in the reverse direction.

(a) A student takes an inbound bus from the University at 9.30. Via which route
do they travel?

(b) A student who lives in Burton Street must be at the Uni by 10.30. What time
and from where should the bus be caught? Comment.

(c) A student living at McGregor College relies on buses for transport. She has
an optometrist appointment at K-Mart at 9.50 and is then meeting a friend
for lunch at Myer, in Margaret Street, at 12 o’clock. Which buses should she
catch? (Give the time and route).

(10) Telecom Australia: STD Call Costs

STD calls cost 25 cents (or 30 cents from a public payphone), the same as a local
call. When your call is answered, you are then charged 25 cents (or 30 cents from
a public payphone) at regular intervals for as long as the call lasts. These intervals
vary from 30 seconds to 270 seconds depending on the distance, time of day, and
day of the week the call is made.

The amounts in the following table are the most you will pay for calls of the
duration shown (the duration is the period from when the called number answers
until the caller hangs up). Costs valid as at 27.11.92.

Source: Telecom phone book.

Call Duration EXAMPLES OF PLACES YOU CAN CALL FROM

*Distance 1 min. 3 min. 5 min. 10 min. 20 min. 30 min. **Rate Discount Goondiwindi Toowoomba Warwick

25¢ 50¢ 75¢ $1.50 $2.75 $4.00 Day NIL Clifton Clifton

25 to 50 km 25¢ 50¢ 50¢ $1.00 $2.00 $2.75 Night Up to 33% Gatton Leyburn

25¢ 25¢ 50¢ 75¢ $1.25 $1.75 Economy Up to 60% Pittsworth Stanthorpe

25¢ 75¢ $1.25 $2.50 $4.75 $7.00 Day NIL Boomi Esk Gatton

50 to 85 km 25$ 50$ $1.00 $1.75 $3.25 $4.75 Night Up to 33% Croppa Creek Dalby Pittsworth

25¢ 50¢ 50¢ $1.00 $2.00 $2.75 Economy Up to 60% Inglewood Warwick Toowoomba

50¢ $1.00 $1.75 $3.50 $6.75 $10.00 Day NIL Millmerran Brisbane Brisbane

85 to 165 km 25¢ 75¢ $1.25 $2.25 $2.75 $6.75 Night Up to 33% Texas Chinchilla Glen Innes

25¢ 50¢ 75¢ $1.50 $2.75 $4.00 Economy Up to 60% Westmar Stanthorpe Inglewood

50¢ $1.25 $2.00 $3.75 $7.25 $10.75 Day NIL St. George Charleville Maryborough

165 to 745 km 25¢ 75¢ $1.25 $2.50 $4.75 $7.25 Night Up to 33% Sydney Rockhampton Moree

25¢ 50¢ 75¢ $1.50 $3.00 $4.25 Economy Up to 60% Toowoomba Sydney Sydney

50¢ $1.50 $2.50 $5.00 $10.00 $15.00 Day Nil Cairns Cairns Adelaide

Over 745 km 50¢ $1.00 $1.75 $3.50 $6.75 $10.00 Night Up to 33% Darwin Hobart Cairns

25¢ 75¢ $1.00 $2.00 $3.75 $5.50 Economy Up to 60∞ Melbourne Perth Darwin

* Chargeable distance is based on Telecom’s approved Trunk Charging points.

**Rate – Day: 8am to 6pm Monday to Saturday
– Night: 6pm to 10pm Monday to Friday
– Economy: 6pm Saturday to 8am Monday. 10pm to 8am everyday

The most you will pay for a one hour call to Sydney,
at the Economy rate is $8.50
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(a) (i) How much does it cost to make a 30 minute phone call
from Toowoomba to Gatton at the day rate?

(ii) What is the saving if the same call is made at 7 p.m. on
Saturday?

(b) (i) A call is made from Toowoomba to a farming property
170km away on Tuesday at 7.30 p.m. If the duration of
the call is 10 minutes what is the cost of the call?

(ii) If the caller wanted to save as much money as possible
what would be a better time to ring and how much
cheaper would it be?

(c) How much discount is given to calls made between 10 p.m. and 8 a.m. every
day?

(d) For a call made over a distance of 800km compare the costs of a 10 and 20
minute call at the:

(i) day rate,

(ii) night rate, and

(iii) economy rate.

(iv) Does the rate double as the length of the call doubles?
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3.7 Solutions to Activities

Trauma Score

(a) Patient 1: 2 0 4 1 4 12 4 11+ + + + = →( ) =GCS

Patient 2: 1 0 2 1 3 8 3 7+ + + + = →( ) =GCS

Patient 3: 0 0 0 0 1 3 1 1+ + + + = →( ) =GCS

Patient 4: 4 1 4 2 5 15 5 16+ + + + = →( ) =GCS

(b) from Table 2

(i) Glasgow Coma Scale = 1 924; Capillary Refill = 1 714

(ii) (a) 1 749 survivors

(b) 175 deaths

(iii) (a) 148 survivors

(b) 133 deaths

(iv) Glasgow Coma Scale survivors = 
1749

1424

9

10
≈

Capillary Refill survivors = 
1548

1714

15

17
≈

(v) Glasgow Coma Scale survivors = 0.909

Capillary Refill survivors = 0.903

(c)

This is a fairly large sample. We can use this data to predict what may happen in other
situations. Probability figures range between 0 and 1.

Table 2.
PROBABILITY OF SURVIVAL ESTIMATES

FOR EACH ASSESSMENT OF EACH ADMISSION VARIABLE

Variable Assessment
Number in
Category

Number of
Survivors

Number of
Deaths

Fraction of
Total

Patients

Probability
of Dying

Respiratory
Effort (1 839
Patients)

Normal 1 501 1 471 30 0.82 0.02

Shallow/
Retractive

237 192 45 0.13 0.19

None 101 9 92 0.054 0.91

TOTALS 1 672 167

Capillary Refill
(1 714 Patients)

Immediate
(Normal)

1 433 1 400 33 0.84 0.02

Delayed 281 148 133 0.16 0.47

TOTALS 1 548 166

Glasgow Coma
Scale (1 924
Patients)

(3,4)
(5,6,7)
(8,9,10)
(11,12,13)
(14,15)

144
37
49
75

1 619

26
25
37
67

1 594

118
12
12
8

25

0.075
0.019
0.025
0.039
0.84

0.82
0.32
0.24
0.11
0.02

TOTALS 1 749 175

Systolic Blood
Pressure (2 780
Patients)

0
1–49

50–69
70–89
≥ 90

101
9

39
92

2 539

10
4

25
79

2 465

91
5

14
13
74

0.036
0.003
0.014
0.033
0.91

0.90
0.56
0.46
0.14
0.03

TOTALS 2 583 197

Respiratory Rate
(2 622 Patients)

0
1–9

10–24
25–35
≥ 36

113
7

2 119
306

77

10
2

2 082
287

69

103
5

37
19
8

0.043
0.003
0.808
0.117
0.029

0.091
0.71
0.02
0.06
0.10

TOTALS 2 450 172
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Multiplication and Division by Decimals

(a)
120
0 2

1200
2

600
.

= =

(b)
120
0 02

12000
2

6000
.

= =

(c)
10
0 1

100
1

100
.

= =

(d)
700
20

1 20
14

10 1 2
2 2

3× = ×
×

=. .

(e)
21
0 1

0 5
20

210
1

6
20

21 3 6 3
.

. .
. .× = × = × =

10

2

5 .6

.3
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3.8 Solutions to Extra Exercises

Level A

Exercise 1

(a) (i) 9

14

(b) 4

(c) 1

Exercise 2

(a) 16

(b) 21

(c) 5

(d) 9

(e) 4

Exercise 4

(a)
3
8

(b)
5
8

Exercise 5

(b)
3
4

(c) Numerator 7, Denominator 6

(d)
8
8

1=

(e) Numerator 49, Denominator 60

Exercise 6

1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456

12345678901234567890123456
12345678901234567890123456
12345678901234567890123456
12345678901234567890123456
12345678901234567890123456
12345678901234567890123456

1234567890123456
1234567890123456
1234567890123456
1234567890123456
1234567890123456

123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901
123456789012345678901

Numerator Denominator
Fraction
Shaded

(a)

(b)

(c)

(d)

1 2

2 3

5 6

6 12

1
2

2
3

5
6

6
12

1
2

=
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Exercise 8

(a)
3
5

(b)
2
3

(c)
−1
2

(d)
3
4

(e)
−2
3

(f)
−4
5

(g)
1
2

(h)
3
4

(i)
−3
4

(j)
−3
4

Exercise 9

(a)
7

11

(b)
17
20

(c)
2

15

(d)
−1
5

(e)
1
8

(f)
− = −13
10

1
3

10

(g)
15
11

1
4

11
=

(h)
−7
8

Exercise 7

(a)
6
9

(b)
16
20

(c)
−6
8

(d)
4

10

(e)
16

100

(f)
−6

100

(g)
14
49

(h)
−2
30

(i)
60

110

(j)
35
60
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Exercise 10

(a) 3
1
2

(b) 1
2
3

(c) −2
2
7

(d) 1
1
2

(e) −1
1
2

(f) 1
1
3

(g) 2
1
4

(h) −2
3
5

(i) −2
1
2

(j) 1
3
5

Exercise 11

(a)
13
4

(b)
19
7

(c)
101
11

(d)
−17

3

(e)
−17

7

(f)
−113

9

(g)
1229
12

(h)
−61
8

(i)
−317

15

(j)
71

2

Exercise 12

Exercise 13

(a) 30 (e) 200 000

(b) 50 (f) 900

(c) 100 (g) 100 000

(d) 400 (h) 60 000

Number To nearest
ten

To nearest
hundred

To nearest
thousand

(a) 2 575 2 580 2 600 3 000

(b) 324 320 300 0

(c) 105 110 100 0

(d) 26 897 26 900 26 900 27 000

(e) 5 502 471 5 502 470 5 502 500 5 502 000
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Exercise 14

(1)

(2) There will be 5 × 100 tablets. That is, 500 tablets.

(3) The total cost of the order will be $4.32 × 1 000 = $4 320.

Exercise 15

(1)

(2) Each dose will contain 5 500 millilitres ÷ 1 000 = 5.5 millilitres.

(3) Each pair of socks will cost $49.50 ÷ 10 = $4.95.

Number × 10 (101) × 100 (102) × 1 000 (103) × 1 000 000 (106)

(a) 23 230 2 300 23 000 23 000 000

(b) –590 –5 900 –59 000 –590 000 –590 000 000

(c) 0.6 6 60 600 600 000

(d) 0.04 0.4 4 40 40 000

(e) –0.0305 –0.305 –3.05 –30.5 –30 500

(f) 8.9 89 890 8 900 8 900 000

Number   ÷ 10 (101) ÷ 100 (102) ÷ 1 000 (103) ÷ 1 000 000 (106)

(a) 23 2.3 0.23 0.023 0.000 023

(b) –590 –59 –5.9 –0.59 –0.000 59

(c) 0.6 0.06 0.006 0.000 6 0.000 000 6

(d) 0.04 0.004 0.000 4 0.000 04 0.000 000 04

(e) –0.0305 –0.00305 –0.000 305 –0.000 030 5 –0.000 000 030 5

(f) 8.9 0.89 0.089 0.008 9 0.000 008 9
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Exercise 16

(1) (a) 52.6 × 3.95

Estimate Calculate Check

52.6 ≈ 50  52.6

3.95 ≈ 4 × 3.95 Yes, looks reasonable

   13
50 × 4 = 200 2500

   15
45840
     1
156800
112

207.770 Three decimal places in

question so put three in answer.

∴ 52.6 × 3.95 = 207.77 There is no need to write the last zero.

(b) –2.05 × 20 A negative multiplied by a positive equals a negative.

Estimate Calculate

                              –2.05 × 20 = – (2.05 × 20)

–2.05 ≈ –2    2.05

20 = 20 × 20

      1

–2 × 20 = –40 4 000

41.00 Two decimal places in question so two

in answer.

∴ –2.05 × 20 = –41

(c) 0.56 × –1.23 Positive multiplied by a negative equals a negative.

Estimate Calculate

                           0.56 × –1.23 = – (0.56 × 1.23)

0.56 ≈ 0.6    1.23

–1.23 ≈ –1 × 0.56

     11

0.6 × –1 = –0.6    628

     11

   5050

0.6888 Four decimal places in question so

four in answer.

∴ 0.56 × –1.23 = –0.6888
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(d) 145 × 1.58

Estimate Calculate Check

145 ≈ 100     1.58

1.58 ≈ 2   × 145 Yes, looks reasonable

       24

100 × 2 = 200      550

    23
   4020

 15800
  111

229.10

∴ 145 × 1.58 = 229.1 The final zero is not necessary.

(e) –0.025 × –3.6 Answer will be positive

Estimate Calculate Check

–0.025 ≈ –0.03    3.6

–3.6 ≈ –4 × 0.025 Yes, looks reasonable.

   3

–0.03 × –4 = 0.12 150

1

620
1

0.0900 We must insert zeros to get the four

decimal places required.

∴ –0.025 × –3.6 = 0.09

(2) 2 years = 24 months. Olga pays 24 × $37.45

(a) Estimate (b) Calculate Check

     24 ≈ 20    37.45

37.45 ≈ 40 × 24 Yes, looks reasonable.

   212

20 × 40 = 800 12860

   11

64800
   1

898.80

Olga pays $898.80 for the stereo.
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(3) Over 20 days the amount of drug used will be: 1.5 × 12 × 20 millilitres.

Estimate Calculate Check

1.5 ≈ 2       1.5      18
12 ≈ 10 × 12 × 20 Yes, looks reasonable

   1 1

20 = 20    20 260

2 × 10 × 20 = 400  150 360

 18.0

∴ 360 millilitres of the drug is used in 20 days.

(4) Total thickness = 367 × 0.1 + 2 × 0.2

Estimate Calculate Check

367 ≈ 400    367

0.1 = 0.1 × 0.1

400 × 0.1 + 2 × 0.2 36.7 Yes, looks reasonable

= 40 + 0.4 = 40.4 367 × 0.1 + 2 × 0.2

= 36.7 + 0.4

= 37.1

The book will be 37.1 millimetres thick.

(5) (a) For a 40 hour week: salary = 40 × $14.68

Estimate:          40 = 40

    14.68 ≈ 10

40 × 10 = 400

Irving earns about $400

(b) Calculate: 40 × 14.68

14.68

× 40

1 2 3

46420

587.20

Irving earns $587.20 for a 40 hour week.

(c) For a 50 hour week Irving earns 40 × $14.68 + 10 × 1
1
2

 × $14.68

Estimate: 40 × 10 + 10 × 2 × 10

= 400 + 200

= 600

Calculate: 40 × 14.68 + 10 × 1
1
2

 × 14.68

= 587.20 + 15 × 14.68

= 587.20 + 220.20

= 807.40

For a 50 hour week Irving earns $807.40



3.53

Success in Maths for Nurses Module 3 – Tables of Trauma

The University of Southern Queensland

(6) (a) (i) Individually 20 × $5 = $100

(ii) To purchase 20, I need two packets of 10

2 × 47.50 = $95

(iii) Saving = $100 – $95 = $5

(b) Eight 3 kg satchels = 8 × 7.70 = $61.60

100 C5 envelopes = 10 × 25.50 = $255.00

100 DL envelopes = 2 × $127.50 = $255.00

Total order = $571.60

(7) Total water used = 3 981 – 3 619 kililitres

= 362 kilolitres

This is above the 324 kilolitres so some will be charged at the second tier.

2nd Tier 362 – 324 = 38 kilolitres

Water bill will be 324 × $0.35 + 38 × $1.00

= $113.40 + $38.00

= $151.40

The water charge at the Kennedy residence is $151.40.

(8) (a) $4 356 No tax payable.

(b) $34 780 tax on $3 060 plus 34¢ for each $1 over $20 700

Amount in excess of $20 700 = $34 780 – $20 700 = $14 080

34¢ in the $1 = $14 080 × $0.34 (both numbers must be in dollars)

 = $4 787.20

Total tax  = $3 060 + $4 787.20

 = $7 847.20

(c) $48 940 tax is $8 942 + 43¢ for each $1 over $38 000

Amount in excess of $38 000 = $48 940 – $38 000 = $10 940

43¢ in the $1 = $10 940 × $0.43

 = $4 704.20

Total tax  = $8 942 + $4704.20

 = $13 646.20

(d) $56 200 tax is $14 102 + 47¢ for each $1 over $50 000

Amount in excess of $50 000 = $56 200 – $50 000 = $6 200

47¢ in the $1 = $6 200 × $0.47

 = $2 914

Total tax  = $14 102 + $2 914

 = $17 016
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Exercise 17

(1) (a) 0.672 ÷ 3.2

Estimate Calculate Check

0.672 ≈ 0.7                        0.672 ÷ 3.2 = 6.72 ÷ 32

3.2 ≈ 3       0.21

32  6.72 Yes looks reasonable.

0.7 ÷3 is between 0.2 and 0.3        6 4

            32

            32

              0

∴ 0.672 ÷ 3.2 = 0.21

(b) –8.326 ÷ 0.23 Answer will be negative

Estimate Calculate Check

–8.326 ≈ –8        –8.326 ÷ 0.23 = –832.6 ÷ 23 = –(832.6 ÷ 23)

0.23 ≈ 0.2         36.2

23  832.6 Yes looks reasonable.

–8 ÷ 0.2 = –80 ÷ 2 = –40       69

      142

      138

          46

          46

            0

∴ –8.326 ÷ 0.23 = –36.2

(c) 0.002 88 ÷ 0.012

Estimate Calculate Check

0.002 88 ≈ 0.003           0.002 88 ÷ 0.012 = 2.88 ÷ 12

0.012 ≈ 0.01       0.24

0.003 ÷ 001 = 0.3 ÷ 1 12  2.88 Yes looks reasonable.

                    = 0.3       2 4

         48

         48

           0

∴ 0.002 88 ÷ 0.012 = 0.24
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(d) –16.605 ÷ –36.9 Answer will be positive

Estimate Calculate Check

–16.605 ≈ –20           –16.605 ÷ –36.9 = –166.05 ÷ –369

–36.9 ≈ –40             0.45

–20 ÷ –40 = 0.5 369  166.05 Yes looks reasonable.

        147  6

          18  45

          18  45

                  0

∴ –16.605 ÷ –36.9 = 0.45

(e) 810 ÷ 40

Estimate Calculate

810 ≈ 800 810 ÷ 40 Cancel zeros

40 = 40 = 81 ÷ 4

800 ÷ 40 = 20     20.25

4  81.00

    8

    01

      0 Check

      1 0 Yes looks reasonable.

         8

         20

         20

           0

∴ 810 ÷ 40 = 20.25

(2) Number of pieces = 6 ÷ 0.75 = 600 ÷ 75

Estimate Calculate

600 = 600       8

75 ≈ 80 75  600

600 ÷ 80 is between 7 and 8       600

          0

∴ the pipe can be cut into 8 pieces.

(3) Time to pay off balance = $565.92 ÷ $23.58 = 56 592 ÷ 2 358

Estimate Calculate Check

56 592 ≈ 60 000                   24

2 358 ≈ 2 000 2 358  56 592 Yes looks reasonable.

60 000 ÷ 2000 = 30            47 16

             9 432

             9 432

                    0
∴ it would take 24 months or 2 years to pay off the account.

We must enter the decimal
point andsome seros.
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(4) Number of doses = 12.5 ÷ 1.25 = 1 250 ÷ 125

Estimate Calculate Check

1 250 ≈ 1 000              10

125 ≈ 100 125  1 250 Yes looks reasonable.

1 000 ÷ 100 = 10         1 25

             00

∴ the vial contains 10 single doses.

(5) 280 centimetres = 280 ÷ 2.54 inches = 28 000 ÷ 254

Estimate Calculate

28 000 ≈ 30 000              110.236 …

254 ≈ 300 254  28 000.000

30 000 ÷ 300 = 100         25 4

          2 60

          2 54

               600

               508

                 92 0

                 76 2

                 15 80

                 15 24

                      56 This would keep on going.

We should stop and round off.

∴ 280 centimetres is approximately equal to 110.24 inches.

(6) Profit = 154 × ($5.00 – $0.50) = 154 × $4.50

Estimate Calculate Check

154 ≈ 200    154

4.50 ≈ 5 × 4.50 Yes, looks reasonable.

22

200 × 5 = 1 000 5500

21

40600
   1

693.00

The clinic’s profit is $693.00
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Exercise 18

(1) (a)

(b)
2000

20

200

2
100= =

(c)
0 004

400

0 00004

4
0 00001 1 10 5. .

.= = = × −

(d)

(2) (a)
150 25

30
5 25 125

×
= × =

(b)
2800 30

2300

28 30

23
36 52173913

×
=

×
= .

(c)
60 2500

30 60

2 250

6
83 3333

×
×

=
×

= .

(d) 0 01 200
100

0 0001 200 0 002
.

. .
×

= × =

(e)
400

30
8

40 8

3
106 6666667× =

×
= .

(f)
400

30

1

8

40

3 8

5

3
1 6666667× =

×
= = .

(g)
25 60

0 2

25 600

2
25 300 7500

×
=

×
= × =

.

(h) 0 5 0 5

25

0 25

25
0 01

. . .
.

×
= =

(3) (a) 20 mg ÷ 30 mg = 0.6667

(b) 65 g ÷ 5 g = 13

(c) 150 mL ÷ 25 mL = 6

(4) (a)
15

20

3

4
0 75= = .

20 mg goes into 15 mg 0.75 times

(b)
1000

250

100

25
4= =

250 mg goes into 1 g four times

(c)

500 mL goes into 25 L five times

25

0 5

250

5
50

.
= =

8

20

4

10
0 4= = .

2500

500

25

5
5= =
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(5) (a)
250

1

0 25

1
0 25

mg

g

g

g
= =

.
.

(b)
56

24
2

1

3
2 333

mL

mL
or=   .

(6) (a)
750

25
30=

(b)
0 4

10

400

10
40

. L

mL

mL

mL
= =

(c)
0 1

20

100

20
5

. mg

g

g

gµ
=

µ
µ

=

Exercise 19

(a) (i) 13

(ii) 9

(iii) 5

(b) 46

(c) 304

Exercise 20

(a) 8

(b) 8

Exercise 21

(a) (i) 5.25%

(ii) 5.50%

(b) Compound 6.25%; Regular 6.10%.

(c) The longer the period of investment the greater the interest rate.
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Level B

Exercise 1

(a) (i) 51kg

(ii) 61kg

(iii) 67kg

(iv) 54kg

(b) 180cm

(c) Overweight

(d) 3.5kg

Exercise 2

(a) (i) Some AFP

(ii) Some AFP

(iii) No AFP

(iv) Full AFP

(b) (i) $228.50

(ii) $289.40

(c) $1 747.20

Exercise 3

(a) $47.30

(b) Excision of a tumour. $69.70

(c) After hours visit. $30.90

(d) (i) $37.60

(ii) $32.00

(iii) $5.60

(e) (i) Diathermy

(ii) $34.20

(iii) $29.10

(iv) $5.10

(f) (i) $20.70

(ii) $59.25

(iii) $21.25

(g) The Medicare Rebate is 85% of the Schedule Fee.
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Level C

(1) (a)
3
7

1
2

4
7

9
14

,    ,    ,    

(b)
3
4

5
6

7
8

11
12

,    ,    ,    

(c)
− − − −5
2

2
4

3
1

6
1
6

3
4

4
3

2
5
2

,   ,   ,   ,   ,   ,   ,   ,   

(2)
1
2

(3)
13

36

(4) $45.83

(5) (a) $2.40

(b) 243g

(c) 1.3L

(d) 33m2

(6) (a)
2

30
ha

(b) 666.7m2

(7) 16
1
2

(8) (a) Yes, 1
2  cup left over

(b) 5

(9) (a) 11B

(b) Route 20 from Burton Street at 9.30, or Route 11B, walk to
West Street and catch this bus at 10.

(c) 11B at 9.30, then 11B at 11.30.

(10) (a) (i) $4.00

(ii) $2.25

(b) (i) $2.50

(ii) Ring from 10 pm to 6 am every day or 6 pm Saturday to
8 am Monday, save $1.00.

(c) Up to 60%.

(d) (i) 10 min. $5.00; 20 min. $10.00

(ii) 10 min. $3.50; 20 min. $6.75

(iii) 10 min. $2.00; 20 min. $3.75
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4.1 Introduction

Scenario 4: Sam Johns and her young sons Paul and Mark were three of the victims of
the earthquake and have received burns to their bodies. One of the tasks you have to do
is to determine the extent of the their burns. How will you do this? Will you use the
same techniques for the mother and the sons? For the mother you may use a rule of
thumb involving percentages, but for the sons you may use a formula involving weight
and height to get a more accurate determination, depending on their age.

In this module you will practise using percentages and formula from your everyday
life and your nursing career. For example in the calculation of your tax, there is a
formula involving different percentages of tax paid depending on your income. The
labels of many drugs contain information about the strengths of the drugs in terms of
percentages. Often information about health statistics is depicted in graphical form by
using percentages to compare data. More formally in this module you will be able to:

• calculate percentages of given values;

• convert from decimals and fractions to percentages;

• convert from percentages to decimals and fractions;

• substitute numbers into formulas and

• interpret formulas and graphs.
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4.2 Tax Time

Let us suppose you earn $24 540 in this financial year and you have $517 in allowable
tax deductions. How much tax do you actually have to pay?

The amount of tax you pay is calculated on your taxable income (the amount of money
you earn in the financial year less any deductions you had in earning that income).

The 2000/01 Tax Pack gives the rate of tax as:

Taxable income = Earnings less allowable tax deductions.

Taxable income = $24 540 – $517

= $24 023

Tax will be $2 380 + 30% of amount earned over $20 000

Amount earned over $20  000

= 24 023 – 20 000

= 4 023

Tax will be $2 380 + 30% of 4 023

= 2 380 + .3 × 4 023

= 2 380 + 1 206.9

= $3 586.90

If you haven’t already done so for that financial year, calculate the amount of tax you
had to pay in real life.

1. Find the tax to be paid on a taxable income of:

(a) $29 483

(b) $56 500

(c) $75 800

Taxable Income Tax

      $1 - $6 000 Nil

 $6 001 - $20 000 17% of amount earned over $6 000

$20 001 - $50 000   $2 380 + 30% of amount earned over $20 000

$50 001 - $60 000 $11 380 + 42% of amount earned over $50 000

$60 001 and over $15 580 + 47% of an amount earned over $60 000
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4.3 Extent of the Burn

When Sam, Paul and Mark arrive at the hospital, you will need to assess the
percentage of their bodies that are burned. You could first use a rule of nines to
calculate the extent of the burns and then use this value to find the actual body surface
area (in m2) burned.

With some medications, especially for children, it is important to know a person’s
body surface area (BSA). This is of particular importance in critical care where loss of
heat and moisture from the body needs to be monitored. In this case the calculation of
a person’s surface area is more closely related to heat and moisture loss than any other
body measurement such as height or mass. If you double your surface area you double
the moisture loss, but if you double your height you don’t necessarily double  the
moisture loss.

To use this rule of nines, the body is divided up into eleven segments each representing
approximately 9% of the total body surface area and one segment representing the
remaining 1%. These segments are shown in the drawing below.

1. Use the rule of nines to estimate, in percentage terms, the following:

(a) Sam’s burns whose right arm, chest (front and back) and the front half of her
right thigh were burned.

(b) Paul whose burns extend the front of his body from his knees up to his neck.

(c) Mark who received burns to his face, the right half of the front of his chest
and his right arm.

Now, we now need to find out what actual surface areas are covered by these burns.

Head and neck 9%

Chest front 9%

Each arm 9%

Abdomen front 9%

Each upper leg 9%

Each lower leg 9%

Chest back 9%

Abdomen back 9%

Genitalia 1%
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BSA is difficult to measure directly. You could model a person into various geometric
shapes — this would be very time consuming and not very accurate. There are other
methods. You could use a nomogram (Figure 1), or you could use formulas. There are
two different formulas that can be used (Figure 2).

* Formula 1  BSA = 0.007184 × W0.425 × H0.725*

   Formula 2

BSA = body surface area in square metres

W = weight in kilograms

H = height in centimetres

Figure 4.2. Formula for calculating body surface area.

* With this formula you must have a calculator with a x y  key. (Refer to extra
examples level A).

2. Estimate the BSA of the following persons by using the 4 different methods
explained above. Enter your answers in the table provided below.

(a) Sam – height 170 cm, weight 60 kg.

(b) Paul – height 155 cm, weight 65 kg.

(c) Mark – height 130 cm, weight 24 kg

(d) Yourself.

Which do you think is the most accurate method to calculate BSA?
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3. The second formula is used for the calculation of paediatric doses of
chemotherapeutic drugs for older infants, children and adults. Why do you think
this is the most appropriate method?

NOTE: For children under 12 months or under 10 kg none of these methods are
appropriate since their surface area in relation to weight and height is far greater than
older children or adults.

4. Use the rule of nines and the body surface area nomogram (Figure 1) to estimate
the extent of the following patients’ burns in m2.

(a) Mr King, a fireman, suffered burns to the lower half of both arms and his
face while fighting a fire. Mr King is 170 cm tall and weighs 72 kg.

(b) Robert Leigh, a child, burned the upper half of his right arm and the right
half of his chest and abdomen when he pulled a saucepan of boiling water
off the top of a stove. Robert is 102 cm tall and weighs 33 kg.

Patient Guess Nomogram Formula 1 Formula 2

Sam

Paul

Mark

Yourself
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4.4 Mortality Risk

Patients with serious burns have a high mortality risk, that is, a high chance of dying.
If a person has a mortality risk of 0.75 this means that they have a 75% chance of
dying. In other words, they only have a 25% chance of survival.

The greater the extent of a patient’s burn the higher the mortality risk. Another factor
is age. A nomogram (Figure 3) can be constructed that allows a patient’s mortality risk
to be predicted, given:

(i) the extent of their burns as a percentage

(ii) their age.

For example, the line drawn on the nomogram shows that a 35 year old
person with burns to 70% of the body has a mortality risk of 0.6 or 60%.
Can you see how this nomogram works?

1. Estimate the mortality risk of Mrs Ronson who is 55 years old and
has suffered burns to 30% of her body.

0. _____     or     _____%     or     _____ in 100

What are her chances of surviving?

0. _____     or     _____%     or     _____ in 100

Figure 4.3.  Nomogram for estimating mortality risk.
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2. According to the nomogram in Figure 3, which patient has the highest mortality
risk:

(a) a 40 year old patient with burns to 50% of their body or a 5 year old child
with the same extent of burns?

(b) a 60 year old patient with burns to 15% of their body or a 25 year old patient
with burns to 40% of their body?

3. Thirteen year old Samantha Young suffered severe burns to most of her back and
the back half of both her arms when she accidently fell backwards into a campfire.
Use the nomogram in Figure 3 to estimate her chances of surviving the accident.

Adapted from: Costello, P., Jones, P., and Phillips, R., 1986, “Mathematics and Community Services”,
the Institution of Engineers, Australia.
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Figure 4.4

4.5 Burn Statistics

The following is part of a report of the NSW Chief Health Officer: Burns and Scalds
(http://www.health.nsw.gov.au/public-health/chorep/inj_fireburn.htm). Read the
following extract in relation to the graph below, before answering the questions.

In 1997/98 in New South Wales, there were 2 291 hospitalisations for
unintentional injuries resulting from fire, burns and scalds. Of these,
28 per cent were for scalds among young children aged 0-4 years.
For the last 10 years, hospitalisation rates for scalds in under five-
year-olds have been substantially higher than hospitalisation rates
for all types of burns in all age groups.

There was little change in the overall numbers or rates of burns and
scalds between 1989/90 and 1994/95, including the rates for children
aged under five years. The striking increase in the rate of
hospitalisations in children aged 0-4 years in 1995/96 was largely
due to an increase in the number of reported day-only admissions for
burns treatment. Rates continued to increase in 1996/97 but are now
beginning to decline.

Tap water scalds are responsible for most long-stay cases. Following
the introduction of new standards requiring hot water delivered to
bathing areas to be less than 50ºC and a statewide information
campaign, there was a 25 per cent reduction in scalds requiring five
or more days in hospital. This is equivalent to preventing 65 cases of
serious scalds annually in children aged five years or less (NSW
Health Department, 1998).

(a) Pick 4 points on the graph (one from each trend line) and explain what each point
means. For example in 1989/1990 there were 105 males per 100 000 population
between the ages of 0 – 4 years that were admitted to hospital for scalds.
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Point 1: ________________________________________________

_______________________________________________________

Point 2: ________________________________________________

_______________________________________________________

Point 3: ________________________________________________

_______________________________________________________

Point 4: ________________________________________________

_______________________________________________________

(b) The article doesn’t mention the figure. If you were proof reading this article,
where would you place a reference to the figure?

_______________________________________________________

_______________________________________________________

(c) Do you agree with the overall statements and points made in the article?

_______________________________________________________

_______________________________________________________
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Extra Examples

Level A

        and x2

x y

x y
1

Find the x y  key on your calculator (see its position in the picture above).

NOTE: For this calculator (and many others) you have to first use the
SHIFT  key or  INV  key to activate the x y  key. In the keystrokes we will
NOT show the use of the  SHIFT  key.

Example:  To evaluate 62, type:

6 x y 2 =

The display should read 36.

1. Evaluate:

(a) 2.72

(b) 0.032

(c) 42.3

Using the Calculator

The following two exercises ask you to evaluate powers or roots. You
need to find the appropriate key on the calculator.
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Alternatively: Using the key for squaring.

Find the x2 key on your calculator (see its position in the picture on the
previous page).

NOTE: For this calculator (and many others) you have to first use the

SHIFT  key to active the  x2  key. In the key strokes we will NOT show
the use of the  SHIFT  key.

For the example above, type 6 x2

Note: There is no need to type =

The display should read 36.

To find the square root of a number.

Find the    key on your calculator. (Shown in the picture on the

previous page).

Example: To evaluate 49 , type

49

The display should read 7.

On other calculators you may have to press      49     =

2. Evaluate:

(a) 100

(b) 2 5.

(c) 0 25.

(d) 10000

3. Write as a percentage:

(a) 8 out of 10

(b) 250 mL out of 400 mL

(c) 800 g out of 2000 g

(d) 300 kL out of 400 kL

(e) 25 cm out of 80 cm

(f) 150 mg out of 500 mg

(g) 75 mm out of 150 mm

(h) 85 m out of 300 m

4. Convert to fractions:

(a) 0.7

(b) 0.8

(c) 0.35

(d) –0.58
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(e) 0.075

(f) –0.625

(g) –9.375

(h) 4.02

5. Convert to fractions:

(a) 10%

(b) 25%

(c) 75%

(d) 30%

(e) 6%

(f) 120%

(g) 79%

(h) 33
1

3
%

6. Convert to a percentage:

(a) 0.3

(b) 0.09

(c) 2.58

(d) 0.9

(e) 0.02

(f) 0.36

7. Convert to decimal:

(a) 25%

(b) 90%

(c) 3.8%

(d) 49%

(e) 205%

(f) 0.5%

8. Convert to decimals:

(a)
1

8

(b)
−1

4

(c)
−7

10

(d)
5

8

(e)
5

6

(f)
−7

9
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(g)
13

7

(h)
25

11

9. Evaluate the following using three different methods. Write the percentage first as
a decimal, then as a fraction. Finally, solve by using the percentage key. Record
the keys that you used to calculate answers on your calculato

Find Decimal Fraction Percent

(a) 52% of 500 500 × 0.52 =____ 500
52

100
× = ____

500 52× =% ____

(b) 27% of 239 ____________ ____________ ____________

(c) 35% of 100 ____________ ____________ ____________

(d) 10% of 249 ____________ ____________ ____________

(e) 10% of 732 ____________ ____________ ____________

(f) Do you notice any patterns when you find 10% of a number?
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Level B

1. Convert the following to percentages:

(a) A student obtained 89 marks out of 100 in an exam.

(b) Six out of seven applicants were accepted.

(c) It rained for 4 days in a week.

(d) Of the five letters, 3 were bills.

(e) 50 minutes of the hour had elapsed.

2. Calculate:

(a) 12% of 250 mL

(b) 90% of $75

(c) 30% of 645 g

(d) 250% of $16.40

(e) 2% of 900 mL

(f) 15.6% of 300 mL

(g) 5.5% of 350 g

(h) 70.5% of 400 mL

3. Convert to fractions:

(a) 0.375

(b) –0.683

(c) 40%

(d) 8
1

4
%

4. Convert to decimals:

(a)
1

16

(b)
3

20

(c) 6
3

5
%

(d) 110%

5. Convert to percentages:

(a) 40 g out of 960 g

(b) 0.08

(c)
23

30

6. Safety experts say that 60% of children’s traffic injuries could be prevented by the
use of child-restraint seats. If 6 100 children are injured each  year in traffic
accidents, how many accidents could be prevented by the use of child-restraint
seats?
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7. The Census Bureau report shows that on April 1, 1980, the US population was
227 061 000. Between April 1, 1980, and July 1, 1985, the population increased
by 5.4%. What was the US population on July 1, 1985? (Round off your answer to
the nearest thousand.)
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DRUG SINGLE
DRUG

WITH
ALCOHOL

MORE
THAN
ONE

DRUG

SUB
TOTAL

TOTAL

Analgesics
Codeine
Paracetamol
Propoxyphene

–
–
1

–
–
1

5
4
2

5
4
4 13

Barbiturates
Amylobarbitone
Pentobarbitone
Quinalbarbitone

1
1
1

–
1
–

1
3
1

2
5
2 9

Chlorpromazine – 1 5 6 6

Chloroquin 7 1 – 8 8

Digoxin – – 1 1 1

Metoprolol – – 1 1 1

Narcotic analgesics
Methadone
Morphine

–
2

–
–

6
1

6
3 9

Orphenadrine – – 1 1 1

Pancuronium – – 1 1 1

Propranolo – – 2 2 2

Theophylline 1 1 – 2 2

Trichloroethanol – 1 2 3 3

Tricyclic antidepressants
Amitriptyline
Clomipramine
Dothiepin
Doxepin

–
–
–
1

–
–
–
2

5
1
2
2

5
1
2
5 13

Verapamil – 1 – 1 1

TOTAL 15 9 46 – 70

Level C

1. In 1987 the forensic toxicology group of the Queensland Government Chemical
Laboratory performed drug analysis on samples of liver, stomach, blood and urine
from 374 corpses involved in post mortem examinations. The numbers of times
various drugs were detected at toxic levels are given in the following table.

Drugs detected at toxic levels in post mortem specimens

Source: Moore, C. 1988, “Forensic toxicology”. Australian Science Mag. No. 4,
Darling Downs Institute Press, Toowoomba.

(a) What percentage of corpses showed toxic levels of:

(i) analgesics

(ii) barbiturates

(iii) pentobarbitone

(b) What percentage of corpses showed the presence of more than one drug?

(c) What percentage of corpses did not show the presence of any of the drugs in
the table?
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2. The information on the horses running in the seventh race (the 1 600 metre Larke
Hoskins Honda Handicap) at Randwick (Sydney) at 4.00 p.m. on Wednesday, 15
May 1991 is shown in the table below. Reading from the left, the columns give the
horse number, placings at last three starts, name of horse, barrier position, name
of jockey and weight of jockey in kilograms.

For example: Diego Valdez is horse number 3. In the last three races this horse
was placed: 0 - i.e. after the first nine placegetters; 3 - third and 4 - fourth. The
horse is racing from barrier 9 and the rider is G.L. Cooksley who weighs 54 kg.

Source: The Chronicle, 15 May, 1991, Toowoomba.

Note: In column two, ‘s’ means scratched (i.e. did not run) and 0 means the horse
finished after the first nine placegetters.

(a) What percentage of jockeys are less than 51.5 kilograms?

(b) What percentage of horses have come first at least once in their last three
races?

(c) If we score a first as 5 points, a second as 4 points, a third as 3 points and a
fourth as 2 points and all other placing as zero points:

What is the maximum possible score a horse can get if it was placed first in
its last three races? What is the maximum score a horse can get if it was
scratched in one of its last three races?

Express the score for each horse as a percentage of the maximum score
possible for the horse and hence determine which horse(s) had the best
percentage score.

— 4.00 1600m

LARKE HOSKINS HONDA HANDICAP
(Apprentices can claim)

4–y–o and up horses & geldings

1 251 ALLIGATOR JACK 1 G. Nock 55.5

2 512 AFRIKAANER 6 N. Campton 55

3 034 DIEGO VALDEZ 9 G.L. Cooksley 54

4 153 SILVIUS 4 K. Moses 54

5 601 WEBSTER’S WISH 15 G. Duffy 53.5

6 s00 HUNGRY DAWSON 2 T. Phillips 52

7 s14 STARBAZAAR 3 J.A. Cassidy 52

8 215 LYME BAY 14 B. Woods 51.5

9 834 OUR NEW HORSE 5 M. McFarlane 51

10 952 GOSTWYCK 12 B.S. Compton 51

11 011 REAL KEEN 8 J. Innes 51

12 0s6 SACKFORD’S IMAGE 7 R.S. Dye 51

13 021 SPIRITO 11 J. Marhsall 51

14 068 TASMAN BEAU 13 M. Johnston 51

15 760 GOMAZ 10 R. Quinton 51

16 s64 RODALGO 16 R. Cartwright 51
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Hint: For horse 1, number of scratchings in last three races = 0, therefore
maximum possible score = 5 + 5 + 5 = 15. Placings are 2, 5 and 1, therefore
score = 4 + 0 + 5 = 9.

Therefore % score = × =9

15
100 60% %

(d) The betting on the morning of the race showed that the favourites were
Afrikaaner, Diego Valdez, Webster’s Wish and Silvius. The selections for the
race by the experts were Alligator Jack, Afrikaaner and Starbazzar. Suppose
you believe that the record of recent past performances is the best indicator
of success in this race, would you agree with either the punters’ or the
experts’ selections? Explain your answer.

3. An advertisement for a hairdressing salon advertised 20% off all services for one
week. The following prices were given:

(a) What is the regular price of a haircut for short hair? What should the sale
price be? Comment.

(b) Comment on the special discount for perm and streaks.

4. (a) A hat cost $18 until the price decreased by 15%.

(i) What was the decrease in cost?

(ii) What was the new price?

(b) Twenty people were to go on a picnic, but the number increased by 30%.
How many went?

(c) A student obtained a mark of 45 in a revision quiz. After doing more revision
the student repeated the quiz and obtained 35% more marks. What was the
new mark?

(d) A weight watcher who consumed the equivalent of 10 250 kilojoules per day
was told to decrease his/her daily energy intake by 55%. How many
kilojoules in terms of energy intake should he/she consume per day?

5. The following table gives the distribution of children under 10 by age and gender,
for a city.

Distribution of children by age and gender

Age (years) Male Female

0 upto 2 736 703

2 upto 5 1696 2544

5 upto 10 5127 4194

Service Regular Price Sale Price

Haircut short hair $15.95 $13.50

long hair $19.95 $15.95

Wash & Wear Perm $35.00 $28.00

Streaks $18.00 $14.40

Special Discount Perm and Streaks $45.00
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(a) Determine the number of children in the following categories:

(i) 2% of 2-5 year olds will be hospitalised due to a serious
injury.

(ii) 35% of children under 5 will regularly attend day care.

(b) What percentage of children are male?

(c) What percentage of females are under 5?

6. According to Linderman, (1999)1, the United States spends more money on health
care than any other country in the world. However from statistics gathered over 36
years, she concludes that the rate of growth on expenditure is being contained.
The graph below depicts this expenditure as a percentage of the gross national
product. Study Figure 4.5 and answer the following questions.

(a) Write a sentence describing the information presented on the graph for 1960.

(b) When did the percentage being spent on national health care double from
1960? (This does not mean the actual amount spent on national health care
doubled. Explain using some actual figures.)

(c) Do you agree with Linderman’s conclusions?

7. In 1996, the US spent $1.035 trillion [Note: US trillion = one million million] on
health care, up 4.4 percent from 1995…..the US spends 40 percent more per
capita than Canada…and 158% more than Denmark (Lindeman, 1999)

(a) Using the information above and the graph in Figure 4.5, how much was the
GDP in 1996 in the US?

(b) If the US had about 200 million people in 1996, how much money on
average, was spent on each person?

(c) How much money did Canada and Denmark spend on health care in 1996?

1 Carol A. Lindeman & Marylou McAthile, Fundamentals of Contemporary Nursing Practice,
Philadelphia: W.B. Saunders Company.
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Figure 4.5   U.S National health care expenditure as a percentage of gross national product, 1960–1993.
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Figure 4.6   Percent change in U.S. population by age group, 1990–2000.
                        (Source U.S. Bureau of the Census, 1989.)

8. Carol Linderman (1999), in a chapter entitled Determinants of Health and Illness,
states:

By the year 2000, the American population will have grown to almost
270 million (but will) be older… the number of children under age 5
will actually decline from more than 18 million to fewer than 17 million
between 1990 and 2000….the population of the oldest old (those over
85) will have increased by 30 percent to a total of 4.6 million by 2000
(compared to 1950).

Look at Figure 4.6 and answer the following questions:

(a) Write a statement about the change in population of persons 100 years and
older.

(b) Check that the percentage decrease for the under 5 age group is correct
according to the figures and statements above.

9. An assignment is worth 30 marks. The regulations state that you will lose 10% for
every day you are late. If you don’t hand it in for 5 days, how many marks will
you lose?
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4.6 Solutions to Activities

4.2 Tax time

1. (a) Tax on 29 483 = 2 380 + 30% ×  (29 483 – 20 000)

= 2 380 + 0.3 ×  9 483

= 2 380 + 2 844.90

= $5 224.90

(b) Tax on 56 500 = 11 380 + 42% ×  (56 500 – 50 000)

= 11 380 + 0.42 ×  6 500

= 11 380 + 2 730

= $14 110

(c) Tax on 75 800 = 15 580 + 0.47 × 15 800

= 15 580 + 7 426

= $23 006

4.3 Extent of Burns

1. Sam 9 9 9 4 311
2

1
2+ + + = %

(b) Paul 9 + 1 + 9 + 9 + 9 = 37%

(c) Mark 4 1
2  + 4 1

2  + 9 = 18%

4. (a) 9 + 4 1
2  = 13 1

2 % of 1.9m2 = 0.2565m2

(b) 4 1
2  + 9 = 13 1

2 % of 0.9m2 = 0.1215m2

5. 25% chance of surviving

6. 0.3 or 30% or 30 in 100 mortality risk.

She has 70% chance of surviving.

7. (a) 40 year old 0.35; 5 year old 0.20

Therefore child has better chance.

(b) 60 year old 0.08; 25 year old 0.07

Younger person has slightly better chance.

8. 18 + 9 = 27% burns ∴ 0.02 mortality

Therefore 98% chance of surviving.
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4.7 Solutions to Extra Examples

Level A

1. (a) 7.29

(b) 0.0009

(c) ≈ 24.25

2. (a) 10

(b) ≈ 1.58

(c) 0.5

(d) 100

3. (a) 80%

(b) 62.5%

(c) 40%

(d) 75%

(e) 31.25%

(f) 30%

(g) 50%

(h) 28.3%

4. (a)
7

10

(b)
4

5

(c)
7

20

(d)
−29

50

(e)
3

40

(f)
−5

8

(g)
−75

8

(h)
201

50

5. (a)
1

10

(b)
1

4

(c)
3

4

(d)
3

10

(e)
3

50

(f)
6

5

(g)
79

100

(h)
1

3

6. (a) 30%

(b) 9%

(c) 258%

(d) 90%

(e) 2%

(f) 36%

7. (a) 0.25

(b) 0.9

(c) 0.038

(d) 0.49

(e) 2.05

(f) 0.005
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8. (a) 0.125

(b) –0.25

(c) –0.7

(d) 0.625

(e) ≈ 0.83

(f) ≈ –0.7

(g) ≈ 1.857

(h) 2.27

9. (a) 260

(b) 64.53

(c) 35

(d) 24.9

(e) 73.2

(f) Move the decimal point one place to the left, finding 10% is the same as
dividing by 10 or multiplying by 1/10.
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Extra Examples Level B

1. (a) 89%

(b) 85.7%

(c) 57.1%

(d) 60%

(e) 83.3%

2. (a) 30mL

(b) $67.50

(c) 193.5g

(d) $41

(e) 18mL

(f) 46.8mL

(g) 19.25g

(h) 282mL

3. (a)
375

1 000

(b)
−683
1 000

(c)
40

100

(d)
33

400

4. (a) 0.0625

(b) 0.15

(c) 0.066

(d) 1.1

5. (a) 4.2%

(b) 8%

(c) 76.7%

6. 3 660

7. 239 322 000
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Extra Examples Level C

1. (a) (i) 3.5%

(ii) 2.4%

(iii) 1.3%

(b) 12.3%

(c) 81.3%

2. (a) 50%

(b) 50%

(c) Maximum possible score if placed in last three races

= 5 + 5 + 5 = 15

Maximum possible score if scratched in one of last three races

= 5 + 5 + 0 = 10

Therefore horse 7, Starbazaar has the best percentage score (70%).

Horse No. Score Maximum
possible score

%
score

1 9 15 60

2 9 15 60

3 5 15

4 8 15

5 5 15

6 0 10 0

7 7 10 70

8 9 15 60

9 5 15

10 4 15

11 10 15

12 0 10 0

13 9 15 60

14 0 15 0

15 0 15 0

16 2 10 20

33 1
3

53 1
3

33 1
3

33 1
3

26 2
3

66 2
3



4.28

Module 4 – Getting Burnt Success in Maths for Nurses

The University of Southern Queensland

(d) The scoring system shown above gives an indicator of recent past
performance.

If I believe performance is the best indicator of success in this race then my
selections for the race will be: 1st choice, Horse 7, Starbazaar; 2nd choice,
Horse 11, Real Keen; 3rd choice, any one of Horse 1, Alligator Jack, Horse
2, Afrikaaner, Horse 13, Spirito.

So I agree more with the experts than the punters as my selections are more
similar to those of the experts than those of the punters.

It may interest you to know the actual results for this race:

First, Diego Valdez; second, Starbazaar; third, Webster’s Wish.

3. (a) $15.95,   $12.76. The sale price is not 20% of the normal price.

(b) You would be better off by $2.60 if you get the wash & wear perm at $28.00
and the streaks at $14.40.

4. (a) (i) $2.70

(ii) $15.30

(b) 26

(c) 60.75

(d) 4 612.5

5. (a) (i) 85

(ii) 1988

(b) 50.4%

(c) 43.6%

6. (a) Almost six percent of the Gross National Product was spent on national
health care in 1960.

(b) The percentage doubled from 6% to 12% in 1990. For example if the GDP
was $1 billion in 1960 then 6% of that or $0.06 billion was spent on health
care. In 1990 much more money would have been spent on GDP. Say if the
GDP was now $3 billion, then 12% of $3 billion or $0.36billion, would be
spent on health care.

(c) Between 1993 and 1996 the percentage spent on health care remained static
at about 14%. This was only one three year period. It remains to be seen
whether this can be sustained.

7. (a) 14% of GDP = $1.035 trillion

 0.14 × GDP = 1.035

  GDP =
1 035
0 14
.
.

 = 7.393

Therefore the GDP was $7.393 trillion in 1996.
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(b) If $1.035 trillion was spent on health care and there are 200 milion people
then:

$5175 was spent per person

(c) US health care expenditure = 140% of Canada’s health care expenditure.

     US = 1.40 × C

  5175 = 1.40C

 
5175
1 40.

= C

       C = 3696

Therefore Canada spent $3696 on health care in 1996.

US health care expenditure = 258% of Denmark’s health care expenditure.

      US = 2.58 × D

   5175 = 2.58D

  
5175
2 58.

= D

        D = 2006 (see Figure 4.6 page 21)

Therefore Denmark spent $2006 on health care in 1996.

8. (a) From 1990 to 2000 the population of people 100 years or older increased
by 79%. For example, if there were 100 people in 1990, this would have
increased to 179 in 2000.

(b) 8% of 18 million is 1.44 million, so there would be (18 – 1.44 =)16.56
million people under the age of 5 in 2000. You could also calculate 92% of
18 million to get the same figure. (100% - 8% = 92%). So the figure of fewer
than 17 million is accurate.

9. (i) Total marks lost = 50% for 5 days

= 50
100

20×

= 10 marks lost

1 035
200

1 035
200

1035000
200

5175

.  
 

.  

million million
million

million=

=

=
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(ii) First day  = 20 × 0.9 = 18

Second day = 18 × 0.9 = 16.2 (or 20 × 0.9 × 0.9 = 30 × 0.92)

Third day  = 16.2 × 0.9 = 14.58 (or 20 × 0.9 × 0.9 × 0.9 = 30 × 0.93)

Fourth day  = 14.58 × 0.9 ≈ 13.12 (or 20 × 0.9 × 0.9 × 0.9 × 0.9 = 30 × 0.94)

Fifth day  = 13.12 × 0.9 ≈ 11.81 (or 20 × 0.9 × 0.9 × 0.9 × 0.9 × 0.9 = 20 × 0.95)
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5.1 Introduction

Scenario 5: You have decided that the humdrum of ordinary nursing life is not for
you. You decide to be a volunteer abroad, and as a nurse your skills are deemed very
valuable. You find yourself in a remote country and the United Nations has dropped a
number of bulk supplies to you. Included in this is a bulk quantity of paracetamol
tablets. You wish to distribute them to the various villages in the area, so you try and
construct small boxes from a quantity of cardboard which lined the supplies. How
should you construct the boxes, so as to maximise the volume?

Far fetched? Well maybe, but as we are trying to improve mathematical skills,
particularly your spatial skills, we’ll try this exercise in this module. In nursing a clear
conceptualisation of volume is important as well as the difference between volume and
weight. For example how big is a drop of blood; how many millilitres is in an ampoule
and how many milligrams of drug does that represent; what’s the difference between
milligrams and grams?

In this module we will also take a closer look at estimation and measurements you will
come across in your career:  grams, litres and metres and associated units. We will also
investigate other metric units and scientific notation, all of which you will deal with in
your degree. More formally you will be able to:

• estimate the value of calculations;

• identify the units used in the metric system;

• convert between units of measurement;

• convert from ordinary to scientific notation;

• calculate volumes of objects and

• measure mass and dimensions of objects.
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5.2 Pills in Summania

You have pieces of thick paper 20 cm by 20 cm, suitable for making boxes. If you fold
them as in the drawing below, you will be able to make boxes without lids. The
problem is how deep should the boxes be to make the maximum volume box?

To help you do this, create different sized boxes and compare their volumes. Graph
this (depth vs volume) then estimate the maximum volume.

Depth (cm) Width and length (cm) Volume (depth × width × length)

2

4

6

8

side wall A

fold back

fold up Bottom of box

si
de

 w
al

l B

fold up

A
B

Folded back
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5.3 The size of common objects

We often take the size and weight of common objects for granted. Objects such as a
carton of milk, a tub of margarine, even an 800cc motor bike are not consciously
thought of in terms of 1 litre of milk or 500 grams of margarine or that the motorbike’s
capacity is 800 cubic centimetres. Let’s have a closer look at some common objects
and take some vital statistics!

Take three different types of items and complete the table below, make sure you
estimate the value before calculating it.

1. Mass

2. Length

3. Volume

Before we move on to a look at medications, let’s investigate measurement more
closely. It is important that nurses are comfortable with the metric system but also
converting from one measure to another.

Item Most
suitable
unit of

measure

Instrument
for

measuring

Estimate
of

Mass

Actual
Mass

(a)

(b)

(c)

Item Most
suitable
unit of

measure

Instrument
for

measuring

Estimate
of

Length

Actual
Length

(a)

(b)

(c)

Item Most
suitable
unit of

measure

Instrument
for

measuring

Estimate
of

Volume

Actual
Volume

(a)

(b)

(c)

How many pills do you think would fit into this box?

Typical pills are shaped like the ones shown here
with approximate dimensions in mm of
25 mm × 10 mm × 10 mm
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5.4 The Metric System

The metric system uses a number of units for length, mass, volume and so on, to
which are attached various prefixes to show the number of units.

Here is a table of some of the most common units that you will use, together with their
symbols.

A system of prefixes, based on powers of 103 (that is 1 000), is used to make the units
more practical. For example, instead of saying 17 250 g, we can say 17.25 kg. The
table below shows the prefixes that are used with metric units.

There are also some other prefixes that are commonly used although they are not
really part of the metric system.

MEASUREMENT UNIT SYMBOL

Length metre m

Mass kilogram kg

Volume litre L

Time second s

Prefix Abbreviation Power of 10 Example English Words

giga G 109 1 Gg = 1 × 109 g One gigagram

mega M 106 1 ML = 1 ×106 L One megalitre

kilo k 103 1 km = 1 × 103 m One kilometre

– – 10 10 = 1 g = 1g One gram

milli m 10 3− 1 mPa = 1 ×10–3 Pa One millipascal

micro µ 10 6− 1 µW = 1 × 10–6 W One microwatt

nano n 10 9− 1 nm = 1 × 10–9 m One nanometre

pico p 10 12− 1 ps = 1 × 10–12 s One picosecond

Prefix Abbreviation Power of 10 Example

hecto h 102 1 hPa = 1 × 102 Pa

deca da 101 1 daL = 1 × 101 L

deci d 10 1− 1 dL = 1 × 10–1 L

centi c 10 2− 1 cm = 1 × 10–2 m
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Two other commonly used terms are:

hectare — 1 Hectare (ha) = 1 × 104 m2 i.e. 10 000 m2

tonne — 1 tonne (t) = 1 × 106 g

Converting from  one unit of measurement to another can be difficult, but if you follow
some simple steps successful conversions are possible.

EXAMPLE 1 Convert 25 kilometres to metres.

STEP 1. I need to think of the units I am in (kilometres) and the units I want to
convert to (metres). Is the  number of units in my answer going to be larger or smaller?
If it is larger I multiply; if it is smaller I divide.

In this case if I have 25 kilometres I am going to have a lot more metres, so I have to
multiply.

STEP 2. The next step is — what to multiply or divide by. The metric system is
designed in multiples of 1000. Think of the metric system in the figure below, either
horizontally or vertically.

If I am converting from kilometres to metres I am only going “one step” so I will
multiply by 1 000 (or 103).

STEP 3. Now I know I should multiply by 1 000, so:

25 kilometres = 25 × 1 000 metres = 25 000 metres.

Check your answer, does it make sense?

25 kilometres and 25 000 metres sound like the same lengths – it is a reasonable
answer.

pico

pico

nano

nano

micro
µ

micro
µ

milli

milli

kilo

kilo

Mega

Mega

Giga

Giga

litres
grams
or
metres
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EXAMPLE 2 How many megalitres in 25 000 litres of water?

STEP 1. I am going from litres to megalitres. The number in my answer is going to be
smaller, so I must divide.

STEP 2.

Since I’m going two steps I must divide by 1 000 twice (÷ 1 000 000).

STEP 3. 25 000 ÷ 103 ÷ 103   or   25 000 ÷ 106

To divide by a million I move the decimal point 6 places to the left.

25 000. L = 0.025000 ML or

0.025 ML

EXAMPLE 3 The distance between Toowoomba and Charleville is  600 000 metres. Express this in
kilometres.

That is, convert 600 000 metres to kilometres. Look at the following and complete the
steps.

Step 1

Think about the unit you are in (metres) and the unit you are converting to
(kilometres). The number of units in my answer will be __________

In our case above the number of units in my answer is less so we_________.

Step 2

We must now decide what to divide by. The metric system is designed in multiples of
1 000.  Think of the metric system in the figure below.

Each ‘jump’ along this line represents 1 000.  If we are moving to a larger unit (to the
right) we divide by 1 000 for each ‘jump’ we take.  If we are converting to a smaller
unit (moving to the left) we will multiply by 1 000 for each ‘jump’ we take.

So for our conversion 600 000 metres to kilometres, we have taken one ‘jump’ to the
_______ so we will divide by 1 000

Put in the jump in the following diagram:

Step 3

So  600 000 metres

= 600 000 ÷ 1 000  kilometres

= 600 kilometres

= 600 km

→→

mL litre kL ML

103103

pico
p

nano
n

micro
µ

milli
m

unit kilo
k

mega
M

giga
G

milli unit kilo
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Recall that dividing by 1 000 is the same as multiplying by 10–3

So  600 000 metres

= 600 000 ÷ 1 000  kilometres

= 600 000 × 10–3 Multiplying by 10–3 means move the decimal point to the left 3 places.

= 600 km

Look at your answer and see that it looks reasonable.  You were moving from a
smaller to a larger unit so you had to divide.  Dividing by whole numbers means that
you should have ended up with a smaller number than the one you started with.  Is this
the case for this answer?

Yes, it looks reasonable.

Let’s look at another example.

EXAMPLE 4 Each day, world wide, honey bees produce about 2 700 tonnes of honey.  How much
would this be in grams?

That is, convert 2 700 tonnes to grams. (Note: one tonne is equal to 1 000 grams or
Mg.) Look at the following and update the steps.

Step 1

We are converting from _______________ to ____________________ so we
multiply/divide.

Step 2

We have moved ______________________________________________

Step 3

milligram unit
g

kilogram megagram
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5.5 The strength of medications

Containers containing medications and common food and drink usually display
concentrations of ingredients. These can be in the form of mass or volume. Let’s have
a look at a few different forms of these.

Example

A typical piece of crispbread biscuit weighs 8.3 grams and contains 0.175 grams of
fat. It’s dimensions in mm  are 15 × 10 × 0.5.

There are a number of ways we can describe the amount of fat in the biscuit:

• 0.175 grams per biscuit

• 175 mg per biscuit

• 0.7 grams per serve (1 serve = 4 biscuits)

• 0.175 g per 75 mm3 (cubic millimetres)

•  0.0023 g/ mm3

•  2.3 mg/ mm3

Now try and do these yourself.

1. If the crispbread in the example above contains 28.2 g of carbohydrate, express
this in five different ways.

2. Calculate the following and check to see that
your answer makes sense.

(a) Tooth Rot Toothpaste weighs 90 g and
contains sodium fluoride 0.22% w/w This
means that 100 grams of toothpaste contains
0.22 grams of sodium fluoride. The w/w stands
for weight/weight. If one standard
toothbrushing squeeze is 5 grams of
toothpaste, how much sodium fluoride would it
contain?

(b) A larger tube of White Rot Toothpaste
weighs 250 g and its active ingredient is
sodium monoflurophosphate 0.76%w/w. How
much monoflurophosophate is in the tube?
How much is in one standard squeeze?
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(c) I bought 750 mL of Darkblack Rum. If the alcohol
content is 37%v/v. What does this mean and how much
alcohol have I drunk if I have consumed 20 mL of rum?

(d) Witch’s own cough mixture contains 6% v/v
Ethanol. If the bottle size is 200 mL, how much Ethanol
is in the bottle. A child’s dose is 5mL, how much
Ethanol would be consumed in one dose?

(e) A 15 g tube of Advantan Cream contains an active
ingredient methylprednisolone. It is labeled as 0.1%.
What does this mean?

(f) A 50 mL bottle of Ant-rid has an active ingredient
of Boron in a concentration of 11.83g/L. How much
Boron is contained in the bottle?

Darkblack
Rum

37%v/v
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5.6 The size of medications

Another type of measurement you will often meet is graduations of various forms. In
nursing it will be in the form of syringes, but you will also see these in many volume
measurements. It is not only important to measure these correctly, but to read them
accurately.

Look carefully at the syringes below and read, as accurately as you can, the volume of
fluid in the syringes.

1. (a)

(b)

(A unit here is unspecified and the abbreviation is U)

(c)

(d)

(e)
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2. Look carefully at the pencils below amd read, from the rulers provided, the
length of each of the pencils. (Note ruler starts at 10 mm).

(a)

(b)

(c)
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Extra Examples

Level A

We often change very large or small numbers to a digit multiplied by a power of 10.
7 000 000 = 7 × 106. Notice the index 6 is the same as the number of zeros.

1. Complete  the following tables:

(a)

(b)

2. Complete the table by multiplying the numbers on the left by 10, 100, 1 000 and 1
000 000 as shown along the top of the columns.

Can you see a pattern in the position of the decimal point when you multiply by
powers of 10?

Ordinary Form Scientific Notation

1 000 000

100 000

100

10

104

103

100

Fraction Decimal Notation Scientific Notation

0.1

0.01

0.000001

1

10

1

100

10 3−

10 4−

1

100 000

Number × 10 × 100 × 1 000 × 1 000 000

(a) 54

(b) 6 578

(c) 0.7

(d) 0.0056
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3. Express all of the values in 2 in scientific notation.

4. Complete the table by dividing the numbers on the left by 10, 100,
1 000 and 1 000 000 as shown along the top of the columns.

Can you see a pattern in the position of the decimal point when you divide by
powers of 10?

5. Express all of the values in 4 in scientific notation.

6. (a) Complete the following table.

(b) Can you see a pattern in the position of the decimal point and the power of
10?

7. How many:

(a) grams in a kilogram?

(b) nanograms in a gram?

(c) millilitres in a litre?

(d) micrograms in a gram?

(e) centimetres in a metre?

(f) picograms in a nanogram?

(g) kilograms in a megagram?

(h) centimetres in half a kilometre?

Number ÷ 10 ÷ 100 ÷ 1 000 ÷ 1 000 000

(a) 54

(b) 6 578

(c) 0.7

(d) 0.0056

Scientific Notation Ordinary Form

3 675 104. ×

3 675 103. ×

3 675 102. ×

3 675 101. ×

3 675 100. ×

3 675 10 1. × −

3 675 10 2. × −

3 675 10 3. × −

3 675 10 4. × −
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(i) milligrams in 10 grams?

(j) microlitres in one tenth of a kilolitre?

8.  Write the measurements given here in symbols

(a) 50 milligrams (d)  7.2 megalitres

(b) 65 kilograms (e)  9 picoseconds

(c) 5 microlitres

9. Convert the following:

(a) 5 600 grams into kilograms (e)  70 250 centimetres into metres

(b) 0.032 litres into millilitres (f) 1 600 kilograms into tonnes

(c) 0.000 000 25 grams into nanograms (g) 0.021 megalitres into millilitres

(d) 35 000 milligrams into grams (h) 206 micrometres into metres

10. Choose the most realistic measure for each of the following.

(a) Length of a car: 500 mm 500 cm 500 m

(b) Weight of a person: 75 mg 75 g 75 kg

(c) Volume of a car’s petrol tank: 48 mL 48 L 48 kL

(d) Weight of a toothpick: 450 mg 450 g 450 kg

(e) Height of the Sydney Harbour
Bridge above water: 135 cm 135 m 135 km

(f) Amount of blood in the
human body: 5.5 mL 5.5 L 5.5 kL
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Level B

1. Complete the following table.

Ordinary Form Scientific Notation

986

45 000

0.089

0.002786

92.59

687 000

0.0000321

35 900

0.000048

2 896 000

0.00000064

6 913 000 000 000

5 4 103. ×

3 96 10 2. × −

8 45 106. ×

3 97 10 6. × −

1 845 10 7. × −

5 81 10 10. × −

2. Arrange the following in ascending order:

(a) 1 6 10 2 54 10 9 6 10 2 4 10 1 7 103 3 3 3 3. ,   . ,   . ,   . ,   .× × × × ×
(b) 3.91 × 10–2,   3.84 × 10–2,   3.841 × 10–2,   3.93 × 10–2,   4.1 × 10–2

(c) 5 1 10 5 1 10 5 1 10 5 1 5 1 106 3 4 4. ,   . ,   . ,   . ,   .× × × ×− −

(d) 7 96 10 8 45 10 7 8 10 1 4 10 3 4 107 6 5 9 4. ,   . ,   . ,   . ,   .× × × × ×− −

(e) 8.7 × 10–3,   6.9,   7.8 × 103,   4.5 × 10–3,   6.92,   5.87 × 105

3. Complete the following using < (less than), > (greater than),
= (is equal to).

(a)   39 7 3 97 10.   .� ×

(b)
  

1

1000
10 4  �

−

(c)   6 85 10 68505.   × �

(d)   0 00095 7 8 10 2.   .� × −

(e)
  

55

100
5 10 2  � × −
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4. Convert the following, the first is done for you to show the method.

(a) 0.9 mg into µg

0.9 mg = 0.9 × 1 000 = 900 µg

(b) Convert 1 498 384 200 mL into ML

       1 498 384 mL = 1 498 384 ÷ 1 000 000 000

= __________

(c) Convert 0.09 cm into µm.

In this example we are going to have more in our answer, therefore will be
multiplying by a power of 10 with positive index.

� cm = 1m

→ Factor of 104 difference between cm and µm.

� µm = 1m

∴0.09cm =  � ×104 µm = �µm

(d) 7 250 g into kg

(e) 0.9632 kg into g

(f) 23 900 mg into g

(g) 124 500 µg into mg

(h) 0.05 g into mg

(i) 0.001 µg into ng

(j) 87 400 ng into µg

5. Evaluate and express the answer in the units given in brackets.

(a) 425 mL + 0.8 kL (L)

(b) 0.125 mg – 65 µg (mg)

(c) 9.7 tonnes + 8 459 kilograms + 5.4 × 105g (tonnes)

(d) 3.576 × 10–3 g + 4.98 g +81.6 mg (g)

(e) 0.1077 km – 193.4 cm (m)

(f) 897 000 ng – 7 500 ng (µg)

(g) 37 mm + 7.85 m (cm)

(h) 3.2 cm ÷ 4 (mm)

(i) 1 550 mL ×  198 (L)

(j) 15.6 µg  ×  572 (mg)

103

going to the left multiply by 1000
→

mgµg
( )

→→

mL L kL ML

103103

→103

( )going to the right divide by 1 000 000 000

}
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6. Convert the following:

(a) 0.06 mg into µg

(b) 0.005 L into mL

(c) 4 8970 mL into L

(d) 780 mm into cm

(e) 31 690 cm into m

(f) 0.59 cm into mm

(g) 0.058 m into cm
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Level C

1. The following table gives the diameter, mass and days in 1 year for the planets.

Table 1: Planet Information

(a) (i) List the planets in order of size by diameter.

(ii) Convert each diameter to ordinary form

(b) (i) Arrange the planets in order of size by mass.

(ii) The mass of the earth is 5.983 × 1024 kg.

Determine the mass of:

Venus

Saturn, and

Pluto

(c) The polar radius of the Earth is
6.357 × 106 metres. The equatorial
radius of the Earth is 6.378 km. What is
the difference between the two radii?

(d) The sun has a mean diameter of
1.39 × 106 kilometres and has a mass
3.29 × 106 times the mass of the Earth.

(i) What is the mass of the Sun?

(ii) What is the difference between the Earth’s diameter at the equator
and the sun’s diameter?

(Adapted from Shield & Wallace, “Investigating Maths 10”)

Planet Diameter
(km)

Mass (in terms
of Earth’s mass)

Days in 1 year
(Earth days)

Mercury 5 103× 0.04 87.97

Venus 1 24 104. × 0.82 224.70

Earth 1 27 104. × 1.00 365.26

Mars 6 87 103. × 0.11 686.98

Jupiter 1 4 105. × 318.3 4 332.59

Saturn 1 15 105. × 95.3 10 759.20

Uranus 5 1 104. × 14.7 30 685.93

Neptune 5 104× 17.3 60 187.54

Pluto 1 27 104. × 1.0 90 885.00

Polar radius

Equatorial
radius
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2. Write the following in scientific notation.

(a) Mass of a virus = 0.000 000 000 000 000 000 3 kg

(b) Mass of a nitrogen atom =

0.000 000 000 000 000 000 000 023 256 g

(c) Breaking stress of steel = 430 000 000 Pascals

(d) 250 million dollars

(e) 5 000 000 000 000 red blood cells

(f) There are 35 000 000 glands in the stomach

(g) There are 7 000 white blood cells per cubic millimetre of blood

(h) There are 20 000 000 glands in the small intestine

(i) You lose 450 mL of water each day in sweat

3. Evaluate and write answers in scientific notation.

(a) 2.4 × 102 × 3.5 × 103

(b) 6.7 × 103 × 5.4 × 10–2

(c) 7.5 × 10–5 × 1.3 × 106

(d) 9.25 × 10–2 × 3.75 × 10–6

(e) 5.9 × 103 × 3.8 × 10–2

4. Evaluate and write answers in scientific notation.

(a)
5 2 10
2 6 10

3

4

.

.
×
×

(b)
7 2 10
3 10

5

7

. ×
× −

(c)
9 7 10
3 8 10

2

3

.

.
×
×

−

−

(d)
5 6 10
6 1 10

9

2

.

.
×
×

(e)
7 1 10
8 4 10

2

7

.

.
×
×

5. Evaluate and write in scientific notation.

(a) 5 9 10 2 4 104 4. .× + ×

(b) 7 8 10 3 4 102 2. .× − ×− −

(c) 6 1 10 9 5 103 3. .× − ×

(d) 4 5 10 9 6 103 4. .× + ×

(e) 7 6 10 9 5 108 6. .× − ×

(f) 1 3 10 8 3 106 4. .× + ×− −
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6. Find the following:

(a) (i) A crate of bread loaves weighs 49.9 kg. If the crate
weighs 2.3 kg, how many 680 g loaves of bread does the
crate contain?

(ii) A bakery supplies 6.4532 tonnes of bread in a year.
What is the average number of loaves baked per day?

NUTRITION INFORMATION

Servings per package – 20

Serving size – 30g (1 cup)

PER 30g

SERVE

PER 30g

WITH 1
2

CUP SKIM

MILK

PER 100g

ENERGY 461kJ 649kJ 1536kJ

(114 Cal) (157 Cal) (379 Cal)

PROTEIN 6.4g 10.9g 21.4g

FAT 0.2g 0.3g 0.5g

CARBOHYDRATE

– TOTAL 21.6g 28.0g 72.1g

– SUGARS 4.3g 8.8g 14.4g

DIETARY FIBRE 0.9g 0.9g 2.9g

SODIUM 142mg 212mg 475mg

POTASSIUM 59mg 276mg 196mg

THIAMINE (VIT B1) 0.28mg 0.34mg 0.93mg

(% Aust R.D.I.*) (25%) (31%) (84%)

RIBOFLAVIN (VIT B2) 0.4mg 0.6mg 1.3mg

(% Aust R.D.I.*) (25%) (37%) (81%)

NIACIN 2.8mg 2.8mg 9.3mg

(% Aust R.D.I.*) (25%) (25%) (84%)

CALCIUM 175mg 330mg 583mg

(% Aust R.D.I.*) (25%) (44%) (83%)

IRON 5.0mg 5.0mg 16.6mg

(% Aust R.D.I.*) (50%) (50%) (166%)

(*Recommended Dietary Intake)

INGREDIENTS: WHITE RICE, WHEAT GLUTEN, WHEAT, ICING

SUGAR MIXTURE, SUGAR, WHEAT FLOUR, WHEATGERM, SALT,

MALT EXTRACT, VEGETABLE OILS (SOYBEAN AND/OR

COTTONSEED AND/OR SUNFLOWER), VITAMINS (THIAMINE,

RIBOFLAVIN, NIACIN), MINERALS (CALCIUM, IRON).

THE BEST TO YOU EACH MORNING

(b) The table above gives the nutrition information for a 30 g serving of Kellog’s
Special K.

(i) How many micrograms of Thiamine are contained in a
30 g serve of Special K with 1/2 cup of skim milk?
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(ii) For breakfast, a truck driver eats an amount of Special K
equivalent to 4 serves, each with 1/2 cup skim milk.
How many grams of Sodium are consumed by the truck
driver?

(iii) How many milligrams of Calcium are contained in 1/2

cup of skim milk?

(iv) How many grams of Special K are required to provide
3.94 Megajoules of energy?

(c) To get to University, a student walks 1 450 m to the bus stop and then travels
7.4 km by bus to the University. What is the total distance travelled by the
student?

(d) A 44 gallon drum holds 8 pints of fluid. If 568 mL equals 1 pint, how many
litres of fluid does the drum hold?
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milli unit kilo

5.7 Solutions to Activities

5.2 Pills in Summaria

The maximum sized box will be when the depth is 3 1
3  cm so the maximum volume

will be 593 cm3.

How many pills will fit into the box will depend on the way the pills have settled.
Since the pills are rounded, there will be space between the pills. Convert from mm
to cm first. The dimensions in cm will be 2.5 × 1 × 1. Each pill and space around it
will be about 2.5 × 1 × 1 = 2.5 cm3, so the number of pills will be at most

593
2 5

237
.

=  pills.

5.4 The Metric System

Example 3

Think about the unit you are in (metres) and the unit you are converting to
(kilometres).  If the number of units in your answer is more then you mutiply; if it is
less then you divide.

In our case above the number of units will be less so we will divide.

So for our conversion 600 000 metres to kilometres, we have taken one ‘jump’ to the
right so we will divide by 1 000

Depth (cm) Width and length
(cm × cm)

Volume (depth × width × length)

2 16 × 16 16 × 16 × 2 = 512 cm3

4 12 × 12 12 × 12 × 4 =576 cm3

6 8 × 8 8 × 8 × 4 = 256 cm3

8 4 × 4 4× 4 × 8 = 128 cm3

2 4 6 8

700

600

500

400

300

200

100

0

y

x

Depth (cm)

Vo
lu

m
e 

(c
m

3 )
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Example 4

The number of units in the answer will be more so we will multiply.

We have moved 2 ‘jumps’ to the left so we will multiply by 1 000 twice.

2 700 t = 2 700 × 1 000 × 1 000 grams

= 2 700 × 103 × 103 grams

= 2 700 × 106 grams

= 2 700 000 000 grams

or = 2.7 × 109 g. That’s a lot of honey each day!!

5.5 The strength of medications

1. • 28.2 grams per biscuit

• 28200 mg per biscuit

• 112.8 grams per serve (1 serve = 4 biscuits)

• 28.2 g per 75mm3 (cubic millimetres)

•  0.376 g/ mm3

•  376 mg/ mm3

2. (a) 100 g has 0.22 g sodium fluoride

5 g has 
0 22
20

0 011
.

.=  g or simply 0.22% of 5 g = 0 22
100

5
. ×  = 0.011 g

(b) 0.76% means 0.76 g in 100 g of toothpaste. In the 250 gram tube there

would be 0 76
100

250 1 9
.

.× =  g of sodium monoflurophosophate in the tube. In

5 g of toothpaste there would be 
0 76
100

5 0 038
.

.× =  g

(c) 37% v/v means 37 mL of alcohol in 100 mL of rum. In 20 mL of rum I have

had 
37

100
20 7 4× = .  mL of pure alcohol. The fact that the bottle is 750 mL is

irrelevant to the question.

(d) 6% × 200 = 12 mL. In one dose there is 6
100

5 0 3× = .  mL. Again, the 200

mL sized bottle is irrelevant.

(e) 0.1% means there is 0.1 gram in 100 g of the cream. If the tube is 90 g, then

there is 0 1
100

15 0 015
.

.× =  g of methylprednisoline.

(f) 11.83 g in one litre. The bottle is 50 mL which is a 20th of a litre { }
50

1000
 so

there is 11 83
20

0 5915
.

.=  g of Boron.

milli unit kilo mega
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5.6 The size of medication

(note that cc = cubic centimetre and is the same as one mL)

1. (a) 0.46 cc

(b) 15 U

(c) 7.5 cc

(d) 4 cc

(e) 1.4 cc

2. (a) 76 mm

(b) 98 mm

(c) 78 mm (180 – 102)
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5.8 Solutions to Extra Exercises

Level A

1. (a)

(b)

2.

Ordinary Form Scientific Notation

1 000 000

100 000

10 000

1 000

100

10

1

106

105

104

103

102

101

100

Fraction Decimal Notation Scientific Notation

0.1

0.01

0.001

0.0001

0.00001

0.000001

1

10
10 1−

1

100
10 2−

1

1 000
10 3−

1

10 000
10 4−

1

100 000
10 5−

1

1 000 000
10 6−

Number × 10 × 100 × 1 000 × 1 000 000

(a) 54 540 5 400 54 000 54 000 000

(b) 6 578 65 780 657 800 6 578 000 6 578 000 000

(c) 0.7 7 70 700 700 000

(d) 0.0056 0.056 0.56 5.6 5 600
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3.

4.

5.

6. (a)

(b) The power indicates how many places to move the decimal
point. If the power is positive, move to the right.

If the power is negative, move to the left.

Scientific Notation Ordinary Form

36750

3675

367.5

36.75

3.675

0.3675

0.03675

0.003675

0.0003675

3 675 104. ×

3 675 103. ×

3 675 102. ×

3 675 101. ×

3 675 100. ×

3 675 10 1. × −

3 675 10 2. × −

3 675 10 3. × −

3 675 10 4. × −

Number ÷ 10 ÷ 100 ÷ 1 000 ÷ 1 000 000

(a) 54 5.4 0.54 0.054 0.000054

(b) 6 578 657.8 65.78 6.578 0.006578

(c) 0.7 0.07 0.007 0.0007 0.0000007

(d) 0.0056 0.00056 0.000056 0.0000056 0.0000000056

Number ÷ 10 ÷ 100 ÷ 1 000 ÷ 1 000 000

(a) 54

(b) 6 578

(c) 0.7

(d) 0.0056

5 4 100. × 5 4 10 1. × − 5 4 10 2. × − 5 4 10 5. × −

6 578 102. × 6 578 101. × 6 578 100. × 6 578 10 3. × −

7 10 2× − 7 10 3× − 7 10 4× − 7 10 7× −

5 6 10 4. × − 5 6 10 5. × − 5 6 10 6. × − 5 6 10 9. × −

Number × 10 × 100 × 1 000 × 1 000 000

(a) 54

(b) 6 578

(c) 0.7

(d) 0.0056

5 4 102. × 5 4 103. × 5 4 104. × 5 4 107. ×

6 578 104. × 6 578 105. × 6 578 106. × 6 578 109. ×

7 100× 7 101× 7 102× 7 105×

5 6 10 2. × − 5 6 10 1. × − 5 6 100. × 5 6 103. ×
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7. (a) 1 000 g

(b) 109 ng

(c) 1 000 mL

(d) 106 mg

(e) 100 cm

(f) 1 000 pg

(g) 1 000 kg

(h) 50 000 cm

(i) 10 000 mg

(j) 100 000 000 µL

8. (a) 50 milligrams  =  50 mg

(b) 65 kilograms  =  65 kg

(c) 5 microlitres  =  5 µL

(d) 7.2 megalitres  =  7.2 ML

(e) 9 picoseconds  =  9 ps

9. (a) 5 600 g  =  5 600  × 10–3 kg  =  5.6 kg

(b) 0.032 L  =  0.032 × 103 mL  =  32 mL

(c) 0.000 000 25 g  =  0.000 000 25 × 109 ng  =  250 ng

(d) 35 000 mg  =  35 000 × 10–3 g  =  35 g

(e) 70 250 cm  =  70 250 × 10–2 m  =  702.5 m

(f) 1 600 kg  =  1 600 × 10–3 t  =  1.6 t

(g) 0.021 ML  =  0.021 × 109 mL  =  21 000 000 mL

(h) 206 µm  =  206 × 10–6 m  =  0.000 206 m

10. (a) Length of a car: 500 cm

(b) Weight of a person: 75 kg

(c) Volume of a car’s petrol tank: 48 L

(d) Weight of a toothpick: 450 mg

(e) Height of the Sydney Harbour Bridge above water: 135 m

(f) Amount of blood in the human body: 5.5 L
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Level B

1.

2. (a) 1 6 10 1 7 10 2 4 10 2 54 10 9 6 103 3 3 3 3. ,   . ,   . ,   . ,   .× × × × ×

(b) 3 84 10 3 841 10 3 91 10 3 93 10 4 1 102 2 2 2 2. ,   . ,   . ,   . ,   .× × × × ×− − − − −

(c) 5 1 10 5 1 10 5 1 5 1 10 5 1 104 3 4 6. ,   . ,   . ,   . ,   .× × × ×− −

(d) 7 8 10 3 4 10 8 45 10 7 96 10 1 4 105 5 6 7 9. ,   . ,   . ,   . ,   .× × × × ×− −

(e) 4 5 10 8 7 10 6 9 6 92 7 8 10 5 87 103 3 3 5. ,   . ,   . ,   . ,   . ,   .× × × ×− −

3. (a) =

(b) >

(c) >

(d) <

(e) >

Ordinary Form Scientific Notation

986

45 000

0.089

54 000

0.002786

0.0396

8 450 000

92.59

0.00000397

687 000

0.0000321

35 900

0.000048

2 896 000

0.0000001845

0.00000064

0.000000000581

6 913 000 000 000

9 86 102. ×

4 5 104. ×

8 9 10 2. × −

5 4 103. ×

2 876 10 3. × −

3 96 10 2. × −

8 45 106. ×

9 259 101. ×

3 97 10 6. × −

6 87 105. ×

3 21 10 5. × −

3 59 104. ×

4 8 10 5. × −

2 896 106. ×

1 845 10 7. × −

6 4 10 7. × −

5 81 10 10. × −

6 913 1012. ×
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4. (b)

∴

(c)

∴

(d) 7.25 kg

(e) 963.2 g

(f) 23.9 g

(g) 124.5 mg

(h) 50 mg

(i) 1 ng

(j) 87.4 µg

5. (a) 800.425 L

(b) 0.06 mg

(c) 18.699 t

(d) 5.06 g

(e) 105.8 m

(f) 889.5 µg

(g) 788.7 cm

(h) 8 mm

(i) 306.9 L

(j) 8.92  mg

6. (a) 60 µg

(b) 5 mL

(c) 48.97 L

(d) 78 cm

(e) 316.9 m

(f) 5.9 mm

(g) 5.8 cm

1 mL 1 10 3 L

1 498 384 200 mL 1 498 384 200 10 3

1 ML 1 106  L

1 L 1 10 6  ML

1 498 384 200 10 3 L 1 498 384 200 10 3 10 6  ML

1 498 384 200 10 9  ML

1.4983842 ML

1 498 384 200 mL 1.5 ML

= × −

= × −

= ×

= × −

× − = × − × −

= × −

=
≈

100 10 1

1 000 000 10 1

0 09 0 09 10 900

2

6

4

 cm cm  m

 m  m  m

 cm  m  m

= =

µ = µ =

= × µ = µ

 

  

. .
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6. (a) (i) 70

(ii) 26

(b) (i) 340 µg

(ii) 0.848 g

(iii) 155 mg

(iv) 249.9 g

(c) 8.85 km

(d) 4.544 L

Level C

1. (a) (i) Mercury, Mars, Venus, Earth, Pluto,
Neptune, Uranus, Saturn, Jupiter.

(ii) 5 000 km, 6 870 km, 1 240 km, 1 270 km, 50 000 km,
51 000 km, 115 000 km, 140 000 km.

(b) (i) Mercury, Venus, Mars, Earth, Pluto, Uranus,
Neptune, Saturn, Jupiter.

(ii) 491 × 1024 kg,  5.7 × 1026 kg,  5.983 × 1024 kg

(c) 21 000 km

(d) (i) 1.968 × 1031 kg

(ii) 1 377 244 km

2. (a) 3 10 19× −

(b) 2 3256 10 23. × −

(c) 4 3 108. ×

(d) 2 5 108. ×

(e) 5 1012×

(f) 3 5 107. ×

(g) 7 103×

(h) 2 107×

(i) 4 5 102. ×

3. (a) 8 75 105. ×

(b) 3 618 102. ×
(c) 9 75 10. ×

(d) 3 10 7× −

(e) 2 24 10 3. × −

4. (a) 2 10 1× −

(b) 2 4 1012. ×
(c) 2 55 10. ×

(d) 9 18 106. ×

(e) 8 4 10 6. × −

5. (a) 8 3 104. ×

(b) 4 4 10 2. × −

(c) − ×3 4 103.

(d) 1 005 105. ×

(e) 7 505 108. ×

(f) 8 313 10 4. × −
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6.1 Introduction

Scenario 6: You are in Summania and you have distributed the paracetamol tablets but
must instruct the village the dosage to give to individual people. You know 500mg of
the active ingredient is present in each tablet.

For all medicines, this ultimately depends on how much absorbing tissue the patient
has. A really big person will need lots and a baby will need very little. But as a nurse
you need to be more exact than that. Doctors may prescribe the dose, but it is up to the
nurse to ensure the correct dose is given

You often deal with this sort of dilemma in everyday life. For example, how much
alcohol can you have before you are over the legal limit for driving? This amount is in
proportion to the amount of alcohol absorbing tissue you have.

In fact you have already been practicing this mathematics in previous modules, but in
a different form – percentages and fractions can really be seen as concentrations or
proportions.

In this module we will be taking a closer look at proportions and concentrations
specifically in relation to taking medications and alcohol. We will also look at how this
relates to formulas that you may encounter in your career. More formally you will be
able to:

• calculate the correct “dosage” of alcohol

• calculate the correct dosage of tablets

• develop formulas for the above
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6.2 Alcohol Concentration

How much alcohol you can drink depends on lots of variables. The two main ones
(apart from social) are the strength of the drink you are having and how much alcohol
absorbing tissue you have (i.e., everything except blood and bone). When your blood
alcohol concentration is taken (BAC) it is actually measuring the number of grams of
pure alcohol in 100 mL of blood. The alcohol you have drunk has been diluted twice –
once in the drink itself (unless you were drinking rocket fuel!) and again inside you as
it spreads through your body before your liver breaks it down.

Suppose you drink a nip of rum. Rum is about 33% pure alcohol. A nip is 30 mL. So
33% of 30 mL is about 10 mL of pure alcohol. The alcohol is diluted through your
body. The 10 mL of alcohol translates to about 0.017 grams in 100 mL of blood for a
man who weighs 70 kg.

The following is a list of standard drinks. Each of these contains 10 mL of pure
alcohol.

8 grams of pure
alcohol
(≈ 10mL)

30 mL of rum BAC = 0.017 grams in 100 mL of
blood (for average man of 70 kg)

5% Beer ≈ 200 mL 17% Fortified Wine
≈ 60 mL

11% Wine ≈ 90 mL 33% Spirits ≈ 30 mL
40% Liqueur

≈ 25 mL

The typical man can drink 20 mL of alcohol in one hour before he is over the legal
driving limit. How many of each of the above drinks can he have?

This is a pretty easy question. He wants twice as much alcohol so he can drink 2 of
each of them. The arithmetic performed to find this is could be written:

      alcohol at hand × no. of drinks = alcohol required

  10 mL × ? = 20 mL

       ? = 2



6.5

Success in Maths for Nurses Module 6 – Keeping Things in Balance

The University of Southern Queensland

or  
alcohol required
alcohol at hand

mL
mL

= =20
10

2
 
 

Similarly if I said a very large man (about 100 kg) can drink 40 mL of alcohol then he
would be able to drink 4 times as much or 4 standard drinks.

Again the arithmetic is:

10 × ? = 40

 ? = 4

or  
alcohol required
alcohol at hand

mL
mL

= =40
10

4
 
 

What if a slightly built woman who is not used to alcohol can only drink 5 mL of
alcohol, then she can only drink half a standard drink, since 5 is half of 10.

10 mL × ? = 5 ml

? = 
1
2

alcohol required
alcohol at hand

mL
mL

= =5
10

1
2

 
 

These are all fairly straight forward, since most people are comfortable with
multiplying by whole numbers or visualising common fractions such as a half. But
what if I said, how much beer can a person drink if he wants to have 25 mL or 32 mL
of alcohol?

Well 25 mL is two and a half times 10, so he needs to drink two and a half standard
drinks.

10 mL × ? = 25 mL

? = 2.5

alcohol required
alcohol at hand

mL
mL

= =25
10

2 5
 
 

.

32 mLs is a bit more difficult. How many times 10 is 32? Go back to the same
methods as before:

10 mL × ? = 32 mL

? = 3.2

alcohol required
alcohol at hand

mL
mL

= =32
10

3 2
 
 

.

Now try the following:

How many standard drinks are needed to consume the following amount of alcohol:

1. 39 mL

2. 280 mL

3. 1 000 mL

Now let’s move from this context to nursing. Suppose instead of a standard drink we
had a ‘standard’ tablet. We will use the same process to calculate the number of pills to
give patients.
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6.3 Pill Concentration

A regular part of a nurse’s role is to give drugs to patients usually prescribed by the
doctor. These drugs can be in the form of tablets, capsules or syrup or they can be
injected. Drugs are usually specified in milligrams (for tablets and capsules) or
millilitres (for liquids) and the nurse must work out how many tablets, etc. to give to
the patient.

The method you used in the previous section can be used in lots of other contexts,
and especially for tablet strengths introduced at the beginning of this module. Here
instead of the standard drink, we have one tablet.

The following instructions came with the paracetamol tablets:

The recommended dosage of paracetamol in adults is two 500mg tablets
(i.e. 1gm paracetamol) every four to six hours, not exceeding eight tablets
(4gms) in any 24 hour period.

Children’s dosages vary with the age of the child and the type of product,
therefore the instructions on the pack should always be followed.

In general, children’s dosages are based on a single dose of 10mg
paracetamol per kilogram bodyweight, which can be repeated 4-6 hourly,
not exceeding four doses per 24 hours.

These dosages have been found to be effective, well tolerated and safe in
OTC usage and there are no circumstances in which they should be
exceeded. If this dosage is not proving effective, then a pharmacist or
doctor should be consulted for further advice*.

You decided to have the following dosage instructions (In Summanian of course)

Children (3 – 6) 1
4  to 1

2  tablet,

Children (7 – 12) 1
2  – 1 tablet,

Adult and children over 12 1 – 2 tablets.

Using the age, weight chart on the following page, do you agree with the dosage?

Look back at the way you solved each of these. Can you identify a method that
would help you with more difficult calculations?

Now try the following exercises.

*http://www.pharmweb.net/pwmirror/pwy/paracetamol/pharmwebpicdosage.html
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Digoxin

The following are exercises similar to the ones you will encouner in your degree
program.

1. A patient requires Digoxin. Each
tablet contains 0.125 mg of
Digoxin. How many tablets are
given to a patient who requires:

(a) 0.25 mg of Digoxin

(b) 2.0 mg of Digoxin

(c) 250 µg of Digoxin.

2. A patient swallows 21/2 Digoxin tablets.
How many mg of Digoxin has been taken?

Look carefully at the method you used to solve those. There are about 5 steps to
follow:

1. Read the question.

Read question 1(a)
2. Extract what the question is wanting you to find.

Question 1(a) asks for number of tablets.

3. Extract what is given

• dose required is 0.25 mg

• dose in stock is 0.125 mg

4. Perform the calculation

No. tablets = 0 25
0 125

250
125

2
.

.
= =

5. Check and Think

The patient requires more than one tablet - yes 2 tablets sounds right.
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6.4 Volume concentrations

We can use exactly the same method for liquid doses.

In section 6.2 we looked at the alcohol in standard drinks. Not all drinks are standard.
What if the alcohol could vary? So the question would be not how many standard
drinks, but how much alcohol can you drink before you are over the legal limit?
Different people can consume different amounts of alcohol before they are over the
limit. Let’s look at 4 scenarios based on the amount of absorbing alcohol in the frames
of men and women. The table shows the amount of alcohol that 4 people can consume
before they are over the limit:

Now say they wanted to drink light beer and the particular brand is 3% alcohol. How
much could each person drink? Use any method you like to find the answer.

One method could be algebra to find the amount needed:

Let the unknown amount of alcohol be a (I could use any letter I want to represent the
amount, or simply use the word alcohol – but that’s a bit tedious) and I’ll take the
large woman (or the small man) who can have 30 mL of alcohol. (Remember the
brand contains 3% alcohol by volume).

3% of a = 30 mL

0.03 × a = 30

    a = 30
0 03

 
.
mL

    a = 1000 mL

So she can drink 1000 mL of light beer.

frame woman man

small 20 mL 30 mL

large 30 mL 50 mL

frame woman man

small 20 mL 30 mL

large 30 mL 50 mL
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We could also have used our formula since we “want” the person to have 30 mL of
alcohol and what is at hand is alcohol that is at 3% concentration.

alcohol required
alcohol at hand

mL= =30
0 03

1000
 
.

In the example above the concentration is a percentage, but many concentrations are
expressed in other ways. Let’s look at another example.

Erythromycin is an antibiotic. Erythromycin comes in
syrup form. It is taken orally. The Erythromycin syrup
available contains 700mg of Erythromycin for each 10
mL of syrup.

Here the concentration is not expressed as a percentage
but as 700 mg in 10 mL. What volume of syrup should
we give a person who needs 350 mg of Erythromycin?

Notice they want half the dose so they need half of the
volume or 5 mL. But let’s look at this more closely:

1
2

 of 10 mL

Where did the half come from?

Well it’s 350
700

 . Can you recognise this as  dose required
dose at hand

?

Once we have this fraction we then multiply it by the volume of syrup we have. The
formula then looks like this:

= ×1
2

10  mL

= 5 mL

Instead of 350 mg of Erythromycin, the patient may need 420 mg. How much liquid is
needed now?

dose required
dose at hand

volume
mg
mg

mL

=
420 mg
700 mg

mL

=
42
7

mL

mL

× = ×

×

=

420
700

10

10

6

 
 

 

 

 

 

Notice in these calculations, the units have been part of the fraction. In the above
example you can see that the common units cancel leaving volume as the units for the
answer, which is indeed what we want. This is a useful check on whether you have
done the calculation correctly too.

Erythromycin
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Now try the following exercises.

1. What volume of syrup is to be given to a patient who needs:

(a) 420 mg of Erythromycin?

(b) 100 mg of Erythromycin?

(c) 200 mg of Erythromycin?

2. A patient is given 15 mL of syrup, how many mg of Erythromycin does it
contain?

3. The strength of drugs is written on the container. Atropine shown here in
ampoules* is 0.4 mg/mL. That means there is 0.4mg of Atropine in each mL of
liquid or per mL of liquid.

A patient is prescribed 15 mg of Morphine and 0.3 mg of Atropine. How many
mL of each drug should be injected?

Morphine _______________

Atropine _______________

4. A patient needs 800 µg of Atropine. Available are 1.2 mg/2 mL ampoules of
Atropine. On the diagram shade in the volume to be drawn up.

* An ampoule is a small sealed drug container.

ATROPINE
0.4mg/mL

MORPHINE
10mg/mL

1 2 3 4 5 mL
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6.5 Extra Exercises

Level A

1. A patient is prescribed 125 mg of aspirin. If the ward has 500 mg tablets, how
many tablets should be given?

2. A patient requires meperidine (Demarol) 75 mg p.o. (by mouth) for pain. The
scored tablets on hand are 50 mg each. What is the correct dosage?

3. Chloral hydrate is to be given orally as a sedative. If the drug order is for 500 mg
and if the bottle of elixir contains 250 mg chloral hydrate per 15 mL, how much
of the elixir will be given?

4. Omnopon is to be given as a pre-operative medication for a child. If 10 mg is
required, what volume will be injected if the stock on hand is available as 20 mg
in 1 mL?

5. A geriatric patient is to be given an injection of 25 mg Librium I.M. (intra-
muscular) for anxiety relief. What volume of Librium will be injected if the
ampoule contains 100 mg/mL? Correct dosage for elderly people is also critical.

6. Heparin is available in a strength of 5 000 U/mL (or 5 000 units per mL).
If 15 000 units is required, what volume of heparin anti-coagulant will be
injected? Heparin can be toxic and so correct drug calculation is especially
important.
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Level B

1. In many recipes, reference is often made to cups, tablespoons and teaspoons.
Each one has a set metric volume:

1 cup = 250 mL
1 tablespoon = 20 mL

1 teaspoon = 5 mL

(a) Determine the number of millilitres in each of the following:

(i) 2 cups

(ii) 5 cups

(iii) 1.5 cups

(iv) 0.25 cup

(v) 1
3  cup

(vi) 4 tablespoons

(vii) 2 1
2  tablespoons

(viii) 3 teaspoons

(ix) 1 1
2  teaspoons

(x) 3
4  teaspoon

(b) (i) How many cups are there in a litre?

(ii) How many tablespoons in a cup?

(iii) How many teaspoons in a tablespoon?

(iv) How many tablespoons in a litre?

2. Curit Cough Mixture comes in 250 mL bottles. Dosages are listed as:

Children under 5 years   5 mL

Children 5 years to 12 years   8 mL

Teenagers 13 years to 18 years 10 mL

Adults 15 mL

How many doses would a bottle hold if it was given to people whose ages were:

(a) 3 years

(b) 10 years

(c) 15 years

(d) 19 years

(e) 37 years

3. A footballer gets a prescription for a liniment for sore muscles. His chemist looks
up the ingredients. To mix 100 mL of liniment, she needs the following
ingredients:

Menthol   4 g

Eucalyptus oil 10 mL

Methyl salicylate 25 mL

Peanut oil 64 mL

What amount of each ingredient is needed for mixtures of 200 mL and 350 mL of
liniment?

4. Ticarcillin antibiotic is available in 2 mL ampoules with a strength of 1.2 MU
(Mega units) per 2 mL. If 800 000 U of ticarcillin is required, how much will be
injected?
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5. Omnopon is to be given as a pre-operative medication for a child. If 8 mg is
required, what volume will be injected if the stock on hand is available as 20 mg
in 1 mL?

6. Heparin is available in a strength of 5 000 U/mL. If 3 000 units is required, what
volume of heparin anti-coagulant will be injected? Heparin can be toxic and so
correct drug calculation is especially important.
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Level C

Many antiseptics come as concentrated solutions that you need to dilute before
use, for example, say the instructions for a particular antiseptic include “For
minor abrasions make a 1 in 5 solution”.

This means that in a total of 5 parts of the solution to be applied, 1 part is the
antiseptic concentrate and 4 parts is the liquid being used to dilute it (usually
water).

The statement “1 in 5”  means the same thing as the fraction 1
5 , so the statement

“1 in 5” and the ratio 1 : 4 can both be used to describe the same mixture.
(Because 1 part concentrate in a total of 5 parts of mixture is the same as 1 part
concentrate and 4 parts water mixed together.) This diagram shows the
requirements.

1 in 5 squares is shaded and the 5 squares are made up of 1 shaded and 4
unshaded.

Here are two more examples:

(a) Write 2 : 3 in the form “2 in ?”

Total number of parts = 2 + 3 = 5

Thus 2 : 3 describes the same situation as 2 in 5.

(b) Write 1 in 8 in the form of a ratio.

Work out the number of each part of the ratio 1 and 8 – 1 = 7.

Thus 1 in 8 describes the same situation as 1 : 7.

1. (a) Describe how a concentrated antiseptic solution should be
diluted with pure water if a 1 in 9 solution is needed for
application.

(b) How much concentrate and how much pure water should be mixed together
if 100 mL of diluted solution is required?

Antiseptic Water Water Water Water

5
41
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2. How strong is a ZOMBIE?
Here is the recipe for a ZOMBIE cocktail

1 measure of Bacardi Rum

1 measure of Bundaberg Rum

1 measure of Vok apricot brandy

1 measure dark Jamaican Rum (optional floated on top)
1
2  measure pineapple juice

1
2  measure lime or lemon juice

1
2  measure orange juice

Place ingredients in a blender with ice and blend until
smooth. Pour into a large goblet, tankard, or tall collins glass

and top with crushed ice. Decorate imaginatively with slices of pineapple, orange,
cherry, or with a plump fresh strawberry and novelty items.

What is the alcohol strength of this drink?

(Hint: Let’s say: Bacardi is 35%; Bundaberg is 37%; Brandy is 28% and one type of
Jamacian is 51%; a measure is 30mL).
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6.6 Solutions to Activities

6.3 Pill Concentrations

From the table, children from 3 – 6 years can weigh from 12 – 35 kilograms.

Amount of paracetamol for 12 kilo child = 10 × 12 = 120 mg

Amount of paracetamol for 35 kilo child = 10 × 35 = 350 mg

Tablets required for 12 kilo child = 120
500

 = 0.24 tablet

Tablets required for 35 kilo child = 
350
500

 = 0.7 tablets

So 1
4  to 1

2  tablet is reasonable, although it may not be enough for the very large child
who is almost 7 years old.

From the table, children from 7 – 12 years can weigh from 35 – 63 kilograms.

Amount of paracetamol for 35 kilo child = 350 mg

Amount of paracetamol for 63 kilo child = 10 × 63 = 630 mg

Tablet required for 63 kilo chld = 630
500

 = 1.26 tablet

So 1
2  to 1 tablet is reasonable, although it may not be enough for the very large child

who is almost 13 years old.

In each of these calculations the same method was used. We divided the dose in the
tablet into the dose required by the person. So just like the alcohol problem where we

had 
alcohol required
alcohol at hand

, we now have dose required
dose at hand

.

1. (a) 1 tablet contains 0.125 mg

2 tablets contain 0.25 mg

(b) 1 tablet contains 0.125

8 tablets contain (0.125 × 8) 1.0 mg

16 tablets contain 2.0 mg

(c) 250 µg = 0.25 mg (since there 1 000 µg in 1 mg)

2 tablets contain 0.25 mg

2. 1 tablet contains 0.125 mg

∴ 21/2 tablets contain 0.125 ×  21/2 = 0.3125 mg
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6.4 Volume concentrations

1. (a) 10 mL syrup contains 700mg

10
700

mL syrup contains 1mg

10
700

× 420mL  syrup contains 420mg

Vol. = 6 mL syrup

(b) 10 mL syrup contains 700mg

10
700

100×  syrup contains 100mg

Vol. ≈ 1.4 mL syrup

(c) Vol. = 
10
700

 × 200 = 2.857 ≈ 2.9 mL

2. 10 mL syrup contains 700mg

1 mL syrup contains
700
10

15 mL syrup contains
700
10

15
1

×

= 1 050mg

3. Atropine

0.4mg in 1 mL liquid

0.1mg in 
1

0 4.
mL  liquid

0.3mg in 
1

0 4.
× 0.3mL =

3
4

 or 0.75 mL

(Check to see your answer makes sense!

I need less Atropine ∴ I’ll need less liquid)

Morphine

10mg in 1 mL liquid

1mg in 
1

10
mL

15mg in 
1

10
15 1 5× =mL mL.

or 10 mL for 700mg
x mL for 420mg

    

x

x

10
420
700
420
700

10

=

= ×

or 10 mL for 700
15 mL for x

x

x

700
15
10
15
10

700
1

=

= ×

or 0.4mg in 1 mL
0.3mg in x

x

1
0 3
0 4

3
4

= =.
.

or 10mg in 1 mL
15mg in x mL

x

1
15
10

=
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4. 1.2mg in 2 mL

(need µg ∴ have to change units first.
To change from mg to µg × 1 000 - move decimal three places to the right)

1200µg in 2 mL

1µg in
2

1200
mL

800µg in
2

1 200
× 800

1
mL

= ×

=

=

=

2 8
12

8
6

1
2
6

1
1
3

1 3  .or mL

or 1 200µg in 2 mL
800µg in x mL

x

x

2
800

1 200

8
12

2
1

=

= ×



6.20

Module 6 – Keeping Things in Balance Success in Maths for Nurses

The University of Southern Queensland

6.7 Solutions to Extra Exercises

Level A

1.
1
4

 of a tablet

2. 1
1
2

 tablets

3. 30 mL

4. 0.5 mL

5. 0.25 mL

6. 3 mL
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Level B

1. (a) (i) 500 mL

(ii) 1250 mL

(iii) 375 mL

(iv) 62.5 mL

(v) 83.3 mL

(vi) 80 mL

(vii) 50 mL

(viii) 15 mL

(ix) 7.5 mL

(x) 3.75 mL

(b) (i) 4

(ii) 12 1
2

(iii) 4

(iv) 50

2. (a) 50

(b) 31

(c) 25

(d) 16

(e) 16

3. 200 mL 350 mL

Menthol 8 g 14 g

Eucalyptus oil 20 mL 35 mL

Methyl salicylate 50 mL 87.5 mL

Peanut oil 128 mL 224 mL

4. 1.33 mL

5. 0.4 mL

6. 0.6 mL



6.22

Module 6 – Keeping Things in Balance Success in Maths for Nurses

The University of Southern Queensland

Level C

1. (a) 1 in 9 solution, means there is a total of 9 parts, 1 part of which
is antiseptic concentrate and 8 parts of which is water.

Therefore to make the diluted solution, take 1 measure of concentrate (e.g.
tablespoon) and add 8 measures (in this case tablespoons) of water.

(b) If a total of 100 mL is required, 
1
9

 of the diluted solution will be concentrate

and 
8
9

 will be water.

Concentrate:
1
9

100 11× = mL

Water:
8
9

100 89× = mL

2. To find the strength of the drink we need the total alcohol and the total volume:

total alcohol
total volume

×100%

Total alcohol = (0.35 + 0.37 + 0.28 + 0.51) × 30

    = 1.51 × 30

    = 45.3

Total volume of drink = 1
2

3 30 4 30 165× × + × =  mL

Strength of drink = 45 3
165

100
.

%×

= 27.5%
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7.1 Introduction

Scenario 7:  You’ve been abroad now for a while and you’ve decided to come home.
You have worked in private aged care before, but are looking around for other
positions. Looking up the internet, you find the following:

Western Australian Nurse Wages
Comparison of weekly, base pay rates for RN One Year Eight

 (http://www.anf.org.au/news_media/news_press_010618.html)

You also know the rates of pay for a graduate nurse in Queensland is $34 433 per year
($1319.80 per fortnight). Maybe you want to go to another country. At another internet
site in the UK you find work paying £14 705 per year, and yet at another site you see a
pay rate in the United States at US$ 18 652 per year. How can you compare these
rates?

Back at the hospital in Summania, you have to walk around the wards and check the
drip rates of the patients. Here there are no infusion sets that input the drug in mL per
hour, which you used back home. Now you have to set the IV drip chambers in drops
per minute.

Can you see these two instances – the pay rate and the drip rate, are similar problems
in different settings. They both have to do with rates – dollars per hour, pounds per
year, drips per minute or millilitres per hour.

In this module we will be looking more closely at rates, how to calculate them and
how to convert from one form to another. We will also be looking at a related topic of
averages, which is really just a special form of rates. More formally in this module you
will be able to:

• express two quantities as a rate;

• determine quantities from given rates;

• determine drip rates and

• calculate average.

Date Public sector Private aged care

May 2001 $847.45 $721.60

May 2003 $915.60 $749.60
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7.2 Pay rates

Let’s have a closer look at these pay rates.

• Western Australian Nurse Wages

Comparison of weekly, base pay rates for RN One Year Eight

(http://www.anf.org.au/news_media/news_press_010618.html)

• Graduate nurse in Queensland is $34 433 per year ($1319.80 per fortnight)

• UK work paying £14 705 per year,

• United States pay rate at $18 562 per year.

How can you compare these rates?

We can do this in a number of ways. First we can compare by looking at a rate per
week in Australian dollars.

Public sector rate = $847.45 per week

Private aged sector rate = $721.60 per week

UK job is £14 705 per year, which means £282.79 per week. Now we have to convert
from UK pounds to Australian dollars. The current rate is one English pound is worth
$2.72 Australian dollars. So the weekly rate of pay is $768.45.

Now do the same for the American pay, if one American dollar is worth $1.91
Australian dollars, and for the Queensland pay.

_______________________________________________________

_______________________________________________________

_______________________________________________________

Can you see every time you worked out a pay rate, you used the same method, i.e.,
you divided the total time into the total wage, making sure the units matched?

Rate of pay
total wage

total time
  

 
 

=

Let’s have a look at rates in terms of drip rates which is a common calculation in
nursing.

Date Public sector Private aged care

May 2001 $847.45 $721.60

May 2003 $915.60 $749.60
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7.3 Drip Rates

An intravenous (IV) drip is a device that allows fluid to be introduced into a person’s
bloodstream. Some common fluids include a saline solution, dextrose, or Hartmann’s
solution. Medication can also be added to the IV container.

It is very important to monitor the rate of fluid which enters through the person’s vein.
This is controlled in two ways. Firstly, there are different sized drops — a drop which
is 1/20 mL or a smaller drop which is 1/60 mL are the two most common. Secondly, the
speed of the drops entering the drip chamber can be altered (speed could be from 10
drops a minute to 80 drops a minute). Both the speed of the drip and the size of the
drop are used to regulate the delivery of the fluid — it could be 1 litre in 24 hours or 1
litre in 4 hours.
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If a patient needed 30 mL of fluid, how many drops would be required in IV drip for:

A: __________ (macrodrop chamber)

B: __________ (microdrop chamber)

Your answers should be:

for A: 600 drops 1 mL in 20 drops
30 mL in 30 × 20 or 600 drops

for B: 1 800 drops (30 × 60)

As you can see there are a lot more drops required in the 60 drop IV drip in B.

For the macrodrip, if you need the 30mL of fluid to go through in an hour, you need to
set the drip chamber at a certain speed in drops per minute, or if you have an infusion
pump, in millilitres per hour (or sometimes in millilitres per minute).

Infusion Pump:
set the drip rate using keys

Drip chambers for delivering IV drops

A macrodrop chamber
(20 drops = 1 mL)

A microdrop chamber
(60 drops = 1 mL)

A B

a macrodrop a microdrop
(a much smaller drop)

Drip Chamber:
set the drip rate by eye
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The drip rate will be total volume divided by total time. Now the units can be anything
you want. They can be:

• mL per hour

• mL per minute

• drops per hour

• drops per minute

Calculate the drip rate using each of the above four units.

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

Again in each of these instances the rate is calculated by dividing the total volume by
the total time. The volume and time may vary depending on the units desired.

Drip Rate total volume
total time

  
 

=

Now try these examples:

1. A typical drip set up would be:

IV drip : 20 drops = 1 mL

Total solution : 1 litre (1 000 mL)

Time : 8 hours

The drip rate (drops/min) will be 
1 000 20

8 60
500
12

41
2
3

×
×

= =  drops/min.

Find the correct answer:

(a) If I halve the solution required (i.e. 500 mL) and keep the other variables
constant, the drip rate will  be halved/doubled?

i.e. there will be more/less drops per minute?

(b) If I double the time allowed (16 hours) and keep the other
variables contant then the drip rate will be doubled/halved?

i.e. there will be more/less drops per minute?

(c) If I change the IV drip from 20 drops = 1 mL to 60 drops = 1 mL (i.e. 3
times the number of drops) and keep the other variables the same, then the
drip rate will be tripled/cut by one-third?

i.e. there will be more/less drops per minute?
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2. You are asked to set up a drip (60 drops = 1 mL) that will empty
500 mL in 6 hours.

First estimate your answer. __________ drops/min.

You must calculate the drip rate in drops/minute. To do this you must convert

from 500 mL in 6 hours to � drops in 1 minute.

500 mL in 6 hours

500 mL in � minutes (6 × 60)

� drops in � minutes (500mL × 60)

� drops in 1 minute (30 000 ÷ 60)

3. Calculate the following drip rates. (Try to estimate your answer first).

4. Practise by adjusting the three variables in the above exercise. Each time estimate
your answer first. Which of your answers would you expect to be used in a
practical situation?

IV Drip Total Solution Total Time
Period

(a) 60 drops = 1 mL 1 litre 8 hours

(b) 60 drops = 1 mL 500 mL 12 hours

(c) 20 drops = 1 mL 500 mL 12 hours
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7.4 Infusion Rates

Above is a diagram of a variable speed driver used for infusions from 20 minutes to 24
hours. The syringe usually holds a maximum  of 10 mL but the measuring scale on the
syringe is in millimetres (mm) so  it is measuring LENGTH not volume. The
maximum length of the syringe is 60mm*.

You need to set the speed of the syringe in millimetres per hour.

If 48 mm of fluid is to be infused in 24 hours, at what rate should the driver be set?

48 mm of fluid in 24 hours

therefore, 48

24
 mm of fluid in 1 hour

Rate = 48

24
 mm/hour = 2mm/hour.

To set the rate you press 02 on the setting dial.

Every hour the plunger will advance 2 mm and 24 hours later the syringe will be
empty.

How much fluid is in 48 mm? Remember 100 mm contains 10 mL, so 48 mm contains

48
60

10× mL

= ×4
5

10 mL

= 8 mL

Now try these:

1. Calculate the rate setting for a Variable Speed Driver

(a) 20 minute infusion of 30 mm of fluid

(b) 18 hour infusion of 40 mm of fluid
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2. For a fixed speed driver (5 mm/hour) calculate the time it takes for the following
infusions.

(a) 50 mm of fluid

(b) 30 mm of fluid

(c) 48 mm of fluid

3. If the length of the syringe is 60 mm and the volume is 10 mL, what is the radius
of the syringe?

(Hints: the formula for volume of a cylinder is πr2h where h is the length of the
cylinder; 1L = 1 000cm3).
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7.5 Calculating time

Let’s go back to your proposed pay rates. Suppose you took the Australian position in
an ordinary hospital, so the pay rate would be:

Rate = $847.45 per week. Now solve the following and explain the method you used:

• If you work for a year, how much money would you earn? and

• If you wanted to earn $52 000, how long would you have to work?

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

In the first instance, you may have said something like – you multiply the rate by the
number of weeks so:

$847.45 × 52 = $44 067.40.

In the second instance, you may have had to think about it a bit longer, maybe you said
divide the total wage by the rate to get:

52000
847 45

61 36
.

.≈

So you will have to work about 62 weeks, one year and 12 weeks, or one year and 3
months – this looks about right since a year’s wages is $44 000 and $66 000 would be
a year and a half’s wages.

Now you could have worked these out by going back to our general formula:

Rate of pay
total wage

total time
  

 
 

=

From this you could say:

Rate of pay × total time = total wage

And from that you could say:

Total time
total wage

rate of pay
 

 
  

=

Now let’s apply this method to the drip rates we used earlier.

Rate = 30 drops per minute. Now solve the following and explain the method you
used:

• If you use the IV for 2 hours, how many drops of fluid would the patient have?
and
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• If you wanted to infuse 5 000 drops, how long would it take?

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

_______________________________________________________

In the first instance, you may have said something like – you multiply the rate by the
time so:

30 drops × 120 minutes = 3600 drops.

In the second instance, you may have had to think about it a bit longer, maybe you said
divide the total drops by the rate to get:

5000
30

166 7= .  minutes. So it would take about 166.7 minutes.

Now you could have worked these out by going back to our general formula:

Drip Rate
total volume

total time
 

 
 

=

From this you could say:

Drip rate × total time = total volume

And from this you could say:

Total time
total volume

drip rate
 

 
 

=

It’s up to you whether you want to remember three formulas for finding rate, time or
volume, but as they are derived form one formula, it’s easier to just remember the one:

Drip Rate
total volume

total time
 

 
 

=

But before we move on to more examples, you may have noticed that in the above drip
questions, we don’t normally say the patient has 3600 drops of fluid or the IV set
would take 166.7 minutes.

The usual volume would then be converted to mLs. Remember 20 drops is one mL, so
if you have 3600 drops, how would you find the number of millilitres?

_______________________________________________________

_______________________________________________________

_______________________________________________________
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Hopefully you would have said 
3600

20
180=  mL

Again estimate to confirm your answer. Twenty drops is 1 mL so 2000 drops would be
200 mL – Yes, this sounds about right.

If you have 166.7minutes, how do you convert that to hours?

_______________________________________________________

_______________________________________________________

_______________________________________________________

166 7
60

2 778
.

.  = hours

This is in hours and decimal hours (it’s not 2 hours 77 minutes!) Now you usually
have the time in hours and minutes. The best way to do this is to find how many whole
hours it is and then just subtract this from the original number to find the minutes.

2 hours is 120 minutes and the total time was 166.7 minutes, so the total time is 2
hours and 46.7 minutes (166.7 – 120), or about 2 hours 48 minutes.

1. A macro drip set which delivers at 20 drops = 1 mL and a solution of 1 litre is
set for 8 hours. Below are three different cases. For each case decide what the
nurse might do next.

(a) After  3 hours the nurse finds 625 mL left.

(b) After 1 hour the drip was checked and found to be running at 51 drops per
minute.

(c) After 7 hours the nurse finds 100 mL left.

2. An IV drip delivers fluid at a rate of 20 drops/minute. How many drops enter the
reservoir in one hour?

3. Consider this problem:

If 20 drops enter the reservoir (drip chamber) every minute, how many litres of
fluid enter the reservoir in an hour?

(a) What information is missing?

You need to consider the IV drip size.

(b) Supply this information yourself and answer the question. You
may like to break the question into two parts. How many drops
are added every hour? How do you convert from drops to mL?
(if 20 drops = 1 mL, 1 drop = 1/20 mL)
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Average rates

A common rate that is often used is average rates. For example you may say that
nurses on average receive $40 000 in pay, the average size of the Australian family is
2.4 children. These are worked out in the same way as other rates ie:

Average wage = total wage of nurses surveyed 
total number of nurses surveyed

Average family size = total number of children in the families surveyed 
total number of families surveyed

Here’s a sick statistician’s joke:

A statistician is a person who has his head in the oven and his feet in ice and says
on average he feels fine.

What is the meaning of this statement, and is it true anyway?

Oven temperature – 180°C Ice – 0°C

Average temperature = sum of temperatures 
number of temperature readings

= ( )180 0
2
+   = 90°C

Well 90°C is still a bit hot for me, but then, I’m not a statistician!

In a health course, you may have to calculate average daily intakes of certain
components of foods. In the last five days calculate your average daily intake of:

• Alcohol

• Water

_______________________________________________________
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7.6 Extra Exercises

Level A

1. How many macrodrops are in the following: (15 macrodrops = 1 mL)

(a) 750 mL

(b) 200 mL

(c) 1.5 L

(d) 4 L

(e) 1 kL

2. How many microdrops in a) to e) above? (60 microdrops = 1 mL)

3. Convert the following:

(a) 3 1
4  minutes to seconds

(b) 180 seconds to minutes

(c) 49 days to weeks

(d) 3 21
4

1
3h h−  to minutes

(e) 3 fortnights × 8 to days

(f) 45 min + 23 min to hours

(g) A child swam 100 m in 2 1
2  minutes. How many seconds did it

take?

(h) How many seconds in two hours?

Monday Tuesday Wednesday Thursday Friday

Alcohol* 0 12.5 mL 9 mL 0 15 mL

Water 600 mL 250 mL 400 mL 250 mL 600 mL

_______________________________________________________

_______________________________________________________

_______________________________________________________

For me it was:

Average water intake = 
600 250 400 250 600

5
2100

5
420

+ + + + = =  mL / day

Average alcohol intake = 
0 10 9 0 20

5
39
5

7 8
+ + + + = = .  mL / day

* alcohol was calculated as Tuesday: 5% beer @ 250 mL; Wednesday: 10% wine @ 90 mL; Friday: 25%
scotch @ 20 mL × 2
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(i) A patient was in intensive care for 3 1
2  days. How many hours is that?

(j) A clock gains 8 seconds each day. How long will it take to gain 4 minutes?

4. Complete the following. The first has been done to illustrate the method.

(a) 72 goals in 60 minutes of play

1.2 goals in 1 minute of play

i.e. 1.2 goals/minute

(b) 540 loaves of bread baked in 8 hours. How many loaves/hour?

540 loaves in 8 hours

� loaves in 1 hour

i.e. � loaves/hour

(c) 34 998 drops in 6 hours. How many drops/minute?

� drops in � hour

� drops in � minutes

� drops in 1 minute

i.e. � drops/minute

(d) 25 kJ in 1 minute. How many kJ/second?

� kJ in � seconds

� kJ in 1 second

i.e. � ________

(e) $148.48 in 8 hours.

(i) How much per hour?

(ii) How much per minute?
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Level B

1. Express the following in the units given.

(a) 320 km in 4 hours in km/h

(b) 20 phone calls in 15 minutes in phone calls/minute

(c) $35.40 for 4 metres in dollars/metre

(d) 252 players in 14 teams in players/team

(e) 15 assignments in 10 weeks in assignments/week

2. In order for the body to perform, it requires an output of energy. This energy is
derived from the body’s resources and is supplied primarily from the food we eat.
The energy used is measured in kilojoules per minute of activity (kJ/min).

The table lists various activities and the average energy used.

First estimate and then calculate how many kilojoules you would use doing these
activities for one hour.

(a) sleeping

(b) cleaning

(c) farming

(d) shop assisting

(e) bricklaying

(f) fishing

(g) golfing

(h) horse riding

ENERGY EXPENDITURE FOR VARIOUS ACTIVITIES

“At home” “At work” “At play”

Activity kJ/min Activity kJ/min Activity kJ/min

Sleeping 4.2 Bricklayer 16.8 Golf 21.0

Eating 5.9 Builder 14.7 Basketball 42.8

Dressing 9.7 Farmer 30.7 Tennis 31.0

Taking a shower 17.6 Painter 21.8 Football 36.5

Cleaning 14.7 Typist 8.8 Squash 60.5

Cooking 14.0 Miner 26.9 Horse riding 33.6

Washing clothes 18.7 Electrician 16.4 Gardening 23.1

Bed making 16.4 Shop assistant 12.3 Fishing 19.3

Ironing 17.4 Office worker 9.2 Circuit training 52.9

Sitting and relaxing 5.0 Lumberjack 33.6 Walking 22.7
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3. First estimate, then calculate the amount of energy used in performing these
activities for the given lengths of time:

(a) eating, 15 min.

(b) showering, 4 min.

(c) ironing, 37 min.

(d) typing a letter, 9 min.

(e) playing squash, 45 min.

4. In an attempt to keep fit, Bruce Edwards does 20 minutes of circuit training each
day. How much energy does he use in a week of training?

5. An electrician works on shifts of 71/2 hours. There is a 30 minute lunch break and
15 minutes for morning tea. Ten minutes of each break consists of eating, while
the remainder is spent relaxing. If his food intake provides 3 252 kJ determine the
energy change for one shift.

6. Below is a timetable for a student for a typical evening.

5.15 – 6.00 cooks dinner

6.00 – 6.30 eats dinner

6.30 – 7.00 relaxes with newspaper

7.00 – 8.30 watches TV

8.30 – 8.45 takes a shower

8.45 – 8.55 gets dressed

8.55 – 9.30 cleans up

Determine the number of kilojoules used up by  the student in one evening.

7. First estimate then calculate the following drip rates
(in drops/minute)

(a) 400 drops over 50 minutes

(b) 4 000 drops over 8 hours

(c) 15 000 drops over 10 hours

(d) 3 000 drops over 3 1
2  hours

(e) 350 000 drops over one day

(f) 8 drops over 10 seconds

8. Calculate the number of drops administered in the following:

(a) 550 mL of fluid at a rate of 20 drops/mL

(b) 1.25 L of fluid at a rate of 60 drops/mL

(c) 45 mL of fluid at a rate of 15 drops/mL

(d) 1 4
5  L of fluid at a rate of 60 drops/mL

2-4 above adapted from Masters, L., and Ford, K., 1985, “Mathematics for Living,
Mathematics of the Body”, Holmes McDougall Australia and Educational Supplies
Pty Ltd.
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Level C

1. If you can earn $696.83 (before tax) for a 40 hour working week in one job and
$15 per hour plus 171/2% casual loading in another job, which job pays more for a
40 hour week?

2. (a) A 6 cylinder car uses 180 litres on a 1 500 kilometre trip.
What was the petrol consumption rate of the car?

(b) If the owner spent $125 on petrol for the trip, what was the average price per
litre paid for petrol?

3. I filled my car with petrol at the beginning of a trip. At that time the odometer
showed 31 783 kilometres.

After travelling nonstop for 3 hours and 30 minutes, I again filled the tank. At this
time, the odometer showed 32 096 kilometres.

(a) What was the average speed for this part of the trip?

(b) If my destination is 650 kilometres from home, how long should the trip
take?

(c) What was the petrol consumption rate for the first part of the trip?

(d) If the cost of petrol is fairly constant at 67.5 cents per litre for the area I am
travelling in, how much should petrol for the trip cost?

4. (a) A prescription calls for 1
4  tablet for every 20 kg of body weight

to be taken every 4 hours. If a person weighs 98 kg, how many
tablets will they take in a day?

(b) If the maximum number of tablets that can be prescribed at any one time is
25, how many prescriptions will be needed if the person is to take the tablets
for a week?

5. A 250 g block of chocolate sells for $2.25 while a 50 g bar sells for 90 ¢.
Compare the rates in cents/gram and decide which is the better buy.

6. A convict crushes rock at the rate of 67.3 kg per day. A gravel maker crushes 10.3
tonnes of basalt blocks daily. How many convicts are required to reach the
performance of the gravel maker?

7. For the following drip rates, estimate and then calculate the drip rate in drops/
minute.

(a) 800 mL of fluid over 10 hours at a delivery rate of 20 drops per mL

(b) 1.5 L of fluid over 90 minutes at a delivery rate of 15 drops per mL

(c) 1 200 mL of fluid over 1
2  day at a delivery rate of 60 drops per mL

8. Eight hundred mL of dextrose is to be administered to a child over a period of 16
hours. The set to be used delivers 60 drops per mL. Calculate the drip rate in
drops/minute. (First estimate your answer).
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9. The amount of blood pumped by the heart every minute is called the cardiac
output (CO).  This is equal to the number of heart beats per min (HR) multiplied
by the volume of blood pumped out each heart beat (SV).

(a) If HR = 72 beats/min  and SV = 70 mL:

(i) what is the cardiac output?

(ii) what are the units you use?

(iii) how much blood is pumped per hour?

(iv) per day?

(v) per year?

(b) When a fit person is undergoing strenuous exercise their cardiac output may
increase to 25 L/min.

(i) By what magnitude is this greater than the value calculated above.

(ii) If their HR is equal to 150 beats/min during this exercise what volume
of blood is their heart pumping each beat?

10. Your kidneys filter 125 ml of blood every minute.  The blood flow to the kidney is
1 L/min.

(a) What percentage of the blood supply to the kidneys is filtered?

(b) How much blood is filtered in a day?

(c) If we assume that all the blood filtered by the kidneys is excreted as urine,
how much urine would we produce in a day?

(d) Is this a realistic value?

(e) Let us assume that we produce 2 litres of urine a day.  The rest of the blood
filtered by the kidneys is reabsorbed back into the body.

(i) How much is reabsorbed each day?

(ii) What percentage of the filtered blood becomes urine?
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7.7 Solutions to Activities

7.3 Drip Rates

1. (a) Half the solution, therefore halve the drip rate. Instead of
approximately 42 drops/min you only need 21 drops/min,
so less drops per minute.

(b) Double the time, therefore half the drip rate. Again less drops per min.

(c) Triple the number of drops, therefore triple the drip rate, i.e.
125 drops/min. (Remember it’s still the same amount of fluid, just smaller
drops).

2. (a) Estimate: 500 mL in 6 hours
less than 600 mL/6 hours
100 mL/hour
120 mL/60 mins
2 mL/min
120 drops/min

(b) 500 mL in 6 hours

⇒ 500 mL in 360 min

⇒ 500 × 60 drops in 360 min

⇒ ×500 60
360

 in 1 min

⇒ 500
6

 drops/min = 83
1

3
 drops/min.

3. (a) Estimate: The answer may be around 100 drops/min.

1 000 mL in 8 hours

1 000 × 60 drops in 8 × 60 mins

1 000 60
8 60

×
×

 drops in 1 min

= 125 drops/min.

(b) Estimate:   40 drops/min.

500 mL in 12 hours

500 × 60 drops in 12 × 60 min

500 60
12 60

×
×

 drops in 1 min

500
12

41
2
3

=  drops/min.

(c) Estimate: like example 3(b) except drops are three times the size so the rate
will have to be slower (one-third the speed ≈ 14 drops/min).

500 mL in 12 hours

500 × 20 drops in 12 × 60 min

500 20

12 60

×
×

 drops in 1 min

= 125

9
13≈  drops/minute
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7.4 Infusion Rates

1. (a) 30 mm of fluid in 20 min

30 × 3 mm of fluid in (20 × 3) 1 hour

Rate = 90 mm/hour

or  
30

30 3 90
1
3

= × =










(b) 40 mm of fluid in 18 hours

40
18

 mm of fluid in 1 hour

Rate = 2.2 mm/hour

2. (a) 5 mm in 1 hour

50 mm in 1 × 10 hours

Time = 10 hours

(b) 5 mm in 1 hour

30 mm in 1 × 6 hours

Time = 6 hours

(c) 5 mm in 1 hour

1 mm in 
1
5

 hour

48 mm in 
1
5

48×  hours

Time = 9.6 hours or 9 hours 36 mins

1 L = 1 000 cm3

⇒ 1 000 mL = 1 000 cm3

⇒ 1 mL = 1 cm3

⇒ 1 mL = 1 000 mm3**

⇒ 10 mL = 10 000 mm3

* Vol of cylinder = πr2h

10 mL = πr2 ×  60

10 000
60π × = r2

53 = r2

7.3 ≈ r

The radius of the cylinder is 7.3 mm

** (10 mm = 1 cm, so 10 × 10 × 10 mm3 = 1 cm3)
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7.5 Calculating time

1. (a) Do nothing out of the ordinary. 5

8
 of the time is left and

625

1000

5

8
=  of the fluid is left. Keep checking as usual.

(b) May be a problem. Check the amount that has gone through. After one hour

about 
1

8

1000

1
125×



 = mL  should have gone through. If it had been running

at 51 drops a minute for the whole hour then 51
20

60 51 3 153×



 = ×( ) =  mL

would have gone through. Depending on the situation, the drip rate may have
to be re-adjusted to the new situation. The remaining fluid should go through
in 7 hours. So the IVT may need to be slowed down. IVT rates are
notoriously variable so regular checking is very important.

(c) After 7 hours there should be 125 mL left. Check the drip rate, it may be
going too fast.

2. 20 drops per 1 minute

= 20 × 60 per 1 hour

= 1 200 drops in 1 hour

3. (a) You need the size of the drip.

(b) Say it is 60 drops/mL

20 drops for 1 minute

= 20 × 60 drops for 1 hour

= 1 200 drops for 1 hour

If 60 drops in 1 mL

then 1 drop in 
1

60
 mL

∴1 200 drops for 1 hour

⇒ ×1 200
1

60
 mL for 1 hour

⇒ 20 mL for one hour

⇒ 0.02 L for 1 hour
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7.8 Solutions to Extra Exercises

Level A

1. (a) 11 250

(b) 3 000

(c) 22 500

(d) 60 000

(e) 15 000 000

2. (a) 45 000

(b) 12 000

(c) 90 000

(d) 240 000

(e) 60 000 000

3. (a) 195 seconds

(b) 3 minutes

(c) 7 weeks

(d) 45 minutes

(e) 336 days

(f) 1.13 hours

(g) 150 seconds

(h) 7 200 seconds

(i) 84 hours

(j) 30 days

4. (b) 67.5 loaves/hour

(c) 5 833 drops in 1 hour

5 833 drops in 60 minutes

97.2 drops in 1 minute

i.e. 97.2 drops/minute

(d) 25 kJ in 60 seconds

0.42 kJ  in 1 second

i.e. 0.42 kJ/sec.

(e) (i) $18.56

(ii) 31 cents per minute
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Level B

1. (a) 80 km/h

(b) 1.3 calls/minute

(c) $8.85/m

(d) 18 players/team

(e) 1.5 assignments/week

2. (a) 252 kJ

(b) 882 kJ

(c) 1 842 kJ

(d) 738 kJ

(e) 1 008 kJ

(f) 1 158 kJ

(g) 1 260 kJ

(h) 2 016 kJ

3. (a) 88.5 kJ

(b) 70.4 kJ

(c) 643.8 kJ

(d) 79.2 kJ

(e) 2 722.5 kJ

4. 7 406 kJ

5. Uses up an extra 3 633 kJ

6. 2 282.5 kJ

7. (a) 8

(b) 8.3

(c) 25

(d) 142.9

(e) 243.1

(f) 48

8. (a) 11 000 drops

(b) 75 000 drops

(c) 675 drops

(d) 108 000 drops
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Level C

1. Job 1 – $696.83 Job 2 – $705
∴ Job 2 (except you don’t get holiday pay or sick leave, etc.)

2. (a) 12 litres per 100km

(b) 69.4 cents/L

3. (a) 89 km/h

(b) 7 hours 18 minutes

(c) 9.6 L per 100km

(d) $62.10

4. (a) 71/2 tablets/day

(b) 2.1 prescriptions, but cannot have a fraction of a prescription ∴ 3.

5. Block 0.9 ¢/g. Bar 1.8 ¢/g. Block is the better buy.

6. 153 convicts

7. (a) 26.67 drops/min

(b) 250 drops/min

(c) 100 drops/min

8. 50 drops/minute

9. (a)      Cardiac Output = 
70 70 

min
 beats mL

beat
×

= 4900 mL/min

= 4900 × 60 mL/hr

= 294000 mL/hr

= 294 L/hr

= 294 × 24 L/day

= 7056 L/day

= 7056 × 365 L/year

= 2575440 L/year

= 2.57 ML/year

(b) (i) 25 L/min compared to 4.9 L/min. This is about 5 times the ordinary
cardiac output.

(ii)          25 L/min = HR × SV

25000 mL/min = 150 × SV

   
25000
150

= SV

SV = 166.7 mL/beat
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10. (a)
125

1000
100

1
12 5

 
 

. %
mL
mL

× =

(b) 125 × 60 × 24 = 75000 × 24

   = 180000

   = 180 L

(c) 180 litres a day

(d) Is this a realistic value – no!

(e) (i) 178 litres is reabsorbed.

(ii)
2

180
100 1 1× = . %
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8.1 Introduction

You have now decided that you need to move from nursing into research. You are
interested in the latest way nurses can assist patients. You remember the times in the
emergency ward where you looked at a person’s Trauma Score to see how likely they
were to survive and you want to research this more closely.

New technology has brought to the bedside of critically ill patients in intensive care
and trauma centres a capability for monitoring life processes which previously existed
only in the laboratory. With the new monitors has come an overwhelming
accumulation of data, facts, and measurements that all too often leave the medical
doctor in a quandary as to the meaning of all the numbers accumulated. That is, they
have a great deal of data and very little information.

Many physicians have turned to the computer for help with the storage, retrieval, and
display of patient data. Unfortunately, most medical computers merely display data for
the doctor; they do not interpret the data nor tell the doctor how to use it to treat the
patient. This situation is changing as a result  of the research of several teams
composed of physicians and mathematical scientists.

These teams have devoted considerable effort to distilling, from as many as 60
different physiological and biochemical variables, those which contain the most useful
information. These surviving measurements are then incorporated into indices and
mathematical models for tracing patients for the purpose of:

1. Estimating probability of survival as a function of time; and hence

2. Establishing patient trends;

3. Taking medical action;

4. Evaluating the effect of medical actions.

One such study resulted in the CHOP and Respiratory Indices, described in the
following sections.

In this module you will bring together the mathematics skills you have learnt in the
previous modules.

Upon successful completion of this topic, the student should be able to:

• substitute numbers into a formula;

• construct a “table of values”;

• interpret graphs, including bar graphs, histograms and line graphs, and

• translate word problems into formulas.
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8.2 CHOP Index

The CHOP Index is based on 4 variables: serum creatinine (C), hematocrit (H),
serum osmolality (O), and systolic blood pressure (P).

These variables are important and powerful indicators for tracking a patient in an
intensive care unit.

Take systolic blood pressure, denoted P, as an example. It is a measure of how
strongly the heart is pumping. The average value for systolic blood pressure for

healthy adults, usually written as P , is 127.0 mmHg. (mmHg stands for millimetres
of mercury, the usual units for measuring pressure). We call this the normal value. If
a patient’s systolic blood pressure is much higher or lower than 127.0 it could
indicate a problem.

Consider the following formula for a blood pressure index.

P P P PD = − = −127 0.

This index measures “difference from normal.”

1. Find the value of PD for the following patients:

Patient P PD

1 75.0 _______

2 69.0 _______

3 0 _______

4 179.0 _______

5 254.0 _______

6 127.0 _______

Serum creatinine (C) is a waste product in the blood. When the kidneys are

functioning well, the level of creatinine is near 1.0, that is, C = 1 0. .

2. Find the difference measure C C CD = −  for the following patients:

Patient C CD

1 1.0 _______

2 2.30 _______

3 4.20 _______

4 0.50 _______

5 8.00 _______

3. Find P
D 

 and C
D
  for a patient with a systolic blood pressure of 137.0 and a

serum creatinine of 5.0.

P
D 

 = _______________ C
D 

 = _______________
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The problem with these measures is that some are negative and some positive. If we
squared the number this would eliminate the negatives. If we add the square of these
measures then we have a number that takes into account both the blood pressure and
creatinine levels. If you think of D as a distance from normal, then we have to take the
square root of the sum.

D P CD D= +2 2

4.  Compute D for patients 1 and 2.

Patient Systolic Blood Creatinine
Pressure

D

1 147.0 2.0 _______

2 120.0 3.0 _______

As you may have noticed, there are problems with using D as a “distance from
normal.” Since systolic blood pressure is a large number and creatinine is a small
number, D is more influenced by systolic blood pressure.

As an example, for the patient with P, C values of 147.0 and 2.0.

D P CD D= + = + = ≈2 2 2 220 1 401 20 025.

So creatine contributes little to D, even though a creatinine value of 2.0 is a much
more serious symptom than a systolic blood pressure of 147.0.

To alleviate this problem, a procedure called normalisation is used to make distance
values more meaningful. As used here, normalise is a mathematical term rather than a
medical one. The objective of normalisation is to rate each component of the distance
measure on a similar basis.

Consider the plots shown in Figures 1 and 2 below, which are based on data from
survivors. The measurements were taken on the last day that the patients were in the
intensive care unit.
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Mathematicians use many different statistical parameters to characterise the shape,
size and range of such distributions, including many terms you may be familiar with,
such as average (or mean), median and mode. A measure of spread that is often used
is standard deviation.

With the average, M , and the standard deviation, S(M), available for any variable M,
we have a way to normalise M consistently. The normalised value of M, call it Mn, is a
representation of M in standard deviation units from the average.

In symbols,

M
M M

S Mn = −
( )

For systolic blood pressure, a reading of 169.0 then, gives

P
P P

S Pn = − = − = +
( )

.
169 127

21
2 0

This +2.0 means that 169 is 2 standard deviations from the average.

Similarly, for creatinine, a reading of 0.25  gives

C
C C

S Cn = − = − = −
( )

. .
.

.
0 25 1 0

0 5
1 5

This means that 0.25 is 1.5 standard deviations less than the average of 1.0.
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5. Normalise the following readings of systolic blood pressure (P) and creatinine (C)
and compute Dn.

Note 1: P S P C S C= = = =127 21 1 0 0 5,   ( ) ,   . ,   ( ) .

Note 2: D P Cn n n= +2 2

Patient P Pn C Cn Dn

1 148.0 _____ 2.0 _____ _____

2 22.0 _____ 1.0 _____ _____

3 253.0 _____ 3.0 _____ _____

4 127.0 _____ 5.0 _____ _____

For patient 1 of the previous problem, P = 148.0, C = 2.0.

Hence Pn = 1.0, Cn= 2.0 and Dn = +1 22 2 . Thus, in contrast to our previous measure
D, creatinine contributes more to Dn than systolic blood pressure. This is good news,
because a creatinine value of 2.0 is more significant medically than a systolic blood
pressure of 148.0.

The index Dn reflects the patient’s “distance from normality” with respect to 2
measurements. (Dn  = 0 means both measurements are equal to the normal average.)
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The CHOP Index is an extension of the concept of Dn  to 4 measurements, creatinine
(C), hematocrit (H), osmolality (O) and systolic blood pressure (P). That is,

CHOP Index = C H O Pn n n n
2 2 2 2+ + +

where

C
C

C S C

H
H

H S H

O
O

O S O

P
P

P S

n

n

n

n

= −



 = =

= −



 = =

= −



 = =

= −



 =

1 0
0 5

1 0 0 5

37 0
6 0

37 0 6 0

292 0
15

292 0 15 0

127 0
21 0

127 0

.
.

;   .   ( ) .

.
.

;   .   ( ) .

.
;   .   ( ) .

.
.

;   .   (PP) .= 21 0

8. Compute the CHOP Index for the following patients.

Patient C H O P CHOP Index

1 1.0 37.0 292.0 127.0 __________

2 3.0 25.0 322.0 64.0 __________

3 0.5 43.0 307.0 106.0 __________

4 6.0 13.0 367.0 43.0 __________

9. What would be the CHOP Index of a perfectly normal patient?

Given in Figure 3 below is the CHOP Index “trajectory” of a 35-year-old male who
died on day 7.
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Figure 3.
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10. Compute the daily values of the CHOP Index of a 65-year-old male patient who
died on day 5.

Day Cn Hn On Pn CHOP Index

1 0.6 –0.8 1.7 –1.9 __________

2 1.2 –0.3 3.3 –2.4 __________

3 1.6 –0.3 4.0 –2.9 __________

4 0.2 –0.3 6.0 –3.3 __________

5 0.0 –0.7 5.3 –3.8 __________

Plot the “trajectory” of this patient on the graph above as was done in Figure 3.
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The following table contains CHOP Index data on 634 trauma patients who survived at
least one day. When these data were “fit” (using the logistic function*) to patient
outcome, the values of PS  given in the table were obtained**.

11. What is the prior probability of survival P for the 634 patient data set?

Peak (highest) value of the CHOP Index related to probability
of survival (Ps ) of 634 patients studied. Of these patients, 528
lived and 106 died. (Obtained with the logistic function)

Peak CHOP Index Values Probability of Survival, PS
0 - 1.99 0.99

2.0 - 2.99 0.97
3.0 - 3.99 0.91
4.0 - 4.99 0.77
5.0 - 5.99 0.42

≥ 6.0 0.14

Notes: The definition of prior probability of survival is:
 P = Number of survivors/Total Number of patients.

*
P

e
s W WO

=
+( )− +( )

1

1 1 CHOP Index

** While the logistic function can be used to obtain PS for any value of
peak CHOP Index, averages over the ranges in the table were used
for simplicity.

The relative information gain (R value) of the CHOP Index was 0.64
for this data set. Recall that this means it is 64% as good as a perfect
index in predicting patient survival. The CHOP Index does not
contain respiratory variables. To make predictions for patients with
respiratory problems, a Respiratory Index was created.
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8.3 Additional Exercises

Algebraic Formulas: Level A

1. (a) Consider the following situation:

I was born three years before my sister; so, I am always three years older
than her.

Complete the table:

Knowing my age, I can calculate my sister’s age by subtracting three from
my age.

This relationship can be represented as a formula, a mathematical sentence
which uses symbols:

If we let m represent my age, and

if we let s represent my sister’s age, then we can write:

s =     m – 3

(sister’s age = my age – 3)

s and m are variables — they can vary to represent different values for age
(like in the above table).

It doesn’t matter which letters are chosen for variables in a formula provided
that it is understood what the letters mean.

(b) A certain bank is offering, at present, an effective interest rate of 15% for
fixed term deposits of 1 year for deposits over $1 000. The interest is
calculated by finding 15% of the amount in the deposit.

Complete the table:

My Age My Sister’s Age

10 10 – 3 = 7

12 12 – 3 = 9

93 93 – 3 = ?

4 ?

37 ?

Deposit Interest

$1 000 15% of $1 000
= 0.15 × $1 000
= $150

$1 500 15% of $1 500
= ?
= ?

$2 000

$2 500
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The formula for the interest could be written as

I = 0.15 × A
where I represents the interest earned

A represents the amount deposited

This formula could also be written as:

I = 0.15 A

It is an acceptable short-hand to leave multiplication signs out of expressions
involving variables. We say that the multiplication is implied.

Since it doesn’t matter which letters are chosen for variables in a formula
(provided that it is understood what the letters mean), this formula could also be
written as:

y = 0.15 x

where y represents the interest earned

x represents the amount deposited.

It is most important that the meaning of variables is understood!

(c) d = 2 p

(The value of d is twice the value of p)

Complete the table of values:

(d) Y = 3 X + 2

Complete the table of values:

p d

–6

1

5

10

X Y

–21

0

34
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The formula for the area of a square is

A = s2

where A represents the area of the square

and s represents the length of its side.

(e) Complete the table of values:

The formula for speed is

s d
t=

where s represents speed

d represents the distance travelled

t represents the time taken

(f) Complete the table of values:

s A = s × s

1 1   ×   1  =   1

2 2   ×   2   =

5.5 5.5   ×         =    

10         ×         =

d t

10 2

16 4

24 3

108 12

s d
t=

10
2 5=

16
4 =

3 =

=
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2. The following table gives some examples of formulas and how they can be
interpreted in words:

Example

Translate the following relationship into a formula:

f equals m less 4

f = m – 4

Translate the following relationships into formulae:

(a) n less 3, then times p equals k

(i) First, n less 3 is written as: n – �

(ii) Then, multiply (n – 3) by p: (n – 3) ×  �
(iii) This equals k: � = (n – 3) ×  p

(b) b equals f plus 2

(c) q equals t divided by 4

(d) m plus 2, then times r, equals k

(e) t plus 5, then divided by 2, equals g

(f) Q divided by 3, then add 2, gives t

Algebraic
Expression

English Translation

Any number x plus 5 gives a number d

Any number x, squared, plus 5, gives a number b

Any number x, minus 5, gives a number a

Any number x, cubed, minus 5, gives a number t

5 multiplied by any number x, gives a number y

5 multiplied by any number x to the sixth, gives a
number p

Any number x, cubed, divided by 5, gives s
OR

 multiplied by any number x cubed, gives a number s

x d+ =5

x b2 5+ =

x a− =5

x t3 5− =

5x y=

5 6x p=

x
s

3

5
=

1
5
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Level B

1. Complete the following tables

(a) y = N2

(The value of y equals the value of N squared)

(b) A = π r2 (round off to 2 decimal places)

(c) P = r3 + 2r – 5

2. (a) If y = x – 16, find y when x = 4

(b) If A = lw, find A when l = 24mm and w = 14mm

(c) If V = d
t , find V when d = 10.8m and t = 12 seconds

(d) If t = 4s – 12, find t when s = –63.4

(e) If P = 2(l + w), find P when l = 8.8cm and w = 2.4cm

N y

–4

1

2

10

r A

3

12.3

1
4

r P

–2

0

1

2
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3. Translate the following relationships into formulas:

(a) The length of wire (l) needed to go once around a square is equal to four
times the length of its side (s).

l = __________

(b) The distance (d) travelled by a car is equal to its speed (s) multiplied by the
time (t) of the journey.

d = __________

(c) Profit equals the revenue income (R) less the costs (C).

P = __________

(d) Electrical voltage (V) equals electrical current (I) times electrical resistance
(R).

V = __________

(e) The number of taps in a house (N) is twice the number of
sinks (S).

N = __________
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Graphs: Level A

To gain a better understanding of a set of data, it is often necessary to do more than
simply organise it into a frequency distribution. By arranging it into a HISTOGRAM
where data is shown by a series of rectangles, it:

• has visual appeal (attracts attention)

• allows comparisons to be made

• conveys information easily

1. Histograms for Discrete Data

For histograms showing discrete data, we construct a series of rectangles. Each
rectangle is centred on an observed value and the height of each is equal to the
frequency of that observed value.

(a) When the number of children per family is 3 what is the frequency?

(b) In words, what does the frequency represent?

i.e. the frequency is the number of _____________ with a given number of
children per family.

(c) (i) What is the frequency when x = 2?

(ii) Does any other value of x have a greater frequency?

| | | | | | | | |
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8 –
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To construct a histogram for continuous data, we once again construct a series of
rectangles, usually of width 1 cm. The height of each corresponds to the class
frequency, as before. However, the rectangle is this time centred on the class mark
and is bounded by the class interval. The horizontal axis is labelled either with the
class intervals as below or with the class marks.

The following histogram shows the heights of thirty people.

(a) What does the variable x represent?

(b) What does f mean?

(c) Which height  range occurred the most often?

(d) How many people had a height of between 175 and 180 cm?

(e) How many people were taller than 185 cm?

155 160 165 170 175 180 185 190 195 200

Height (cm)

7  –

6  –

5  –

4  –

3  –

2  –

1  –

0

Broken axis shows that the horizontal axis does not begin at 0.

f

x

HEIGHTS OF THIRTY PEOPLE
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3. Bar Graphs

Bar graphs are simply variations of the basic histogram. Once again rectangles are used
but this time there are usually gaps (evenly spaced) between each rectangle or set of
rectangles. (Sometimes lines are used instead of rectangles).

A simple bar graph allows comparisons to be made between the length of the bars.

The following bar graph shows the stream flow for four streams.

(a) (i) Which stream had the greatest mean annual flow?

(ii) Which had the least?

(b) (i) What was the mean annual flow for the Mary in ML?

(ii) What was the mean annual flow for the Condamine
in ML?

(iii) What is the difference in the mean annual flow for
the Mary and Condamine?

Burdekin Mary Condamine Brisbane

STREAM

9  –

8  –

7  –

6  –

5  –

4  –

3  –

2  –

1  –

0

Mean annual flow
(million ML)

Note even gaps
between bars

STREAM FLOW
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Graphs: Level B

Paired bar graphs such as this example are used to encourage the reader to compare
two (or more) items.

Here we are asked to compare two increases over four years — the CPI (Brisbane) and
electricity price increases. It shows that while the increase in CPI stayed between
about 7% and 8%, increases in electricity prices fluctuated between 0% and 4%.

Statistics are often used by governments and private enterprise in this manner
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1. The following bar graph shows the voting intentions of males and females from a
survey.

(a) Compare the voting intentions for males and females for each party.

(b) (i) Which party has the greatest number of supporters?

(ii) How many?

(c) How many people participated in the survey?

2. The following bar graph gives the production of some major vegetable crops.

(a) Which crop had the greatest production?

(b) What was the production of beans in tonnes?

(c) How many more tonnes of potatoes were produced than beans?
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3. The following is a histogram of patient body temperatures.

(a) (i) What was the most common temperature range?

(ii) How many patients had temperatures in this range?

(b) How many patients were considered altogether?

(c) Which temperature range has a frequency of 2?
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Graphs: Level C

1. This column graph shows the distribution of body blood in an adult.

The adult has 5.5 litres of blood.

(a) What parts of the body use the most blood?

(b) What part of the body uses  the least amount of blood?

(c) How many millilitres of blood does the liver use?

(d) How many millilitres of blood does the brain need?

(e) If a person gets a blood transfusion of 1 250 millilitres, how much of the
transfusion will go to the kidneys?

2. The graph below gives the percentage of sick and healthy patients with various
temperatures.
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(a) What percentage of healthy patients had a temperature between 98°F and
99°F?

(b) What percentage of healthy patients had a temperature between 103°F and
104°F?

(c) What percentage of sick patients had a temperature greater than 100°F?

3. A manufacturing firm makes 2 types of items. The data on their manufacture for
the past 4 years are shown below.

(a) In which year did the firm make the same number of both items?

(b) How many of Item A was made in 1987?

(c) What was the difference in numbers of Item A and Item B sold in 1987?

(d) Which year was  the greatest difference in the numbers of each
manufactured?

(e) (i) Comment on the production of Item A over the 4 years.

(ii) Comment on the production of Item B over the 4 years.
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4. The graph below gives the weights of a group of 30 people.

(a) What is the total number of people in the group?

(b) What weight range has the greatest frequency?

(c) Which weight ranges have a frequency of 3?

(d) How many people are in the range 78-90 kg?

(e) If for this group of people an average person should weigh
60-66 kg, how many people are underweight?

6  –

5  –

4  –

3  –

2  –

1  –

0

f

x
48 54 60 66 72 78 84 90

Weight (kg)

WEIGHTS OF A GROUP OF 30 PEOPLE
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8.4 Solutions to Activities

1. Patient P
D

1 52

2 58

3 127

4 52

5 127

6 0

= 
528
634

 = 0.83

2. Patient C
D

1 0

2 1.3

3 3.2

4 0.5

5 7

3. P
D
 = 10;  C

D
 = 4 4. C

D
 =     1

P
D
 = 127

5. Plot points (20, 1);  (7, 2);  (3, 4)

6. 1. 401 = 20.02

2. 53  = 7.28

7. Patient P
n

C
n

D
n

1 1 2 2.24

2 –5 0 5

3 6 4 7.21

4 0 8 8

8. 1 0, 0, 0, 0, → 0

2 4, –2, 2, –3 → 33 = 5.74

3 –1, 1, 1, –1 → 4 = 2

4 10, –4, 5, –4 → 157 = 12.52

9. 0

10. 1 7 5. = 2.7

2 18 18. = 4.26

3 27 06. = 5.2

4 47 02. = 6.86

5 43 02. = 6.56

11. No Survivors

Total
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8.5 Solutions to Additional Exercises

Algebraic Formulas: Level A

1. (a) (i) 90

(ii) 1

(iii) 34

(b) (i) 0.15 × $1 500

(ii) $225

(iii) $300

(iv) $375

(c) (i) –12

(ii) 2

(iii) 10

(iv) 20

(d) (i) –61

(ii) 2

(iii) 104

(e) (i) 4

(ii) 5.5, 30.25

(iii) 10 × 10 = 100

(f) (i) 4

(ii) 24 / 3 = 8

(iii) 108 / 12 = 9

2. (a) (i) 3

(ii) p

(iii) k = (n – 3) × p
(b) b = f + 2

(c) q
t=
4

(d) (m + 2)r = k

(e)
t

g
+( ) =5
2

(f)
Q

t
3

2+ =
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Algebraic Formulas: Level B

1. (a) (i) 16

(ii) 1

(iii) 4

(iv) 100

(b) (i) 0.20

(ii) 28.27

(iii) 475.29

(c) (i) –17

(ii) –5

(iii) –2

(iv) 7

2. (a) –12

(b) 336 mm2

(c) 0.9 m/s

(d) –265.6

(e) 22.4 cm

3. (a) l = 4s

(b) d = st

(c) P = R – C

(d) V = IR

(e) N =2S



8.29

Success in Maths for Nurses Module 8 – Patients in Intensive Care

The University of Southern Queensland

Graphs: Level A

1. (a) 6

(b) families

(c) 11

(d) No

2. (a) x is the height of the person

(b) f is  the number of people with a given height

(c) 165-170 cm

(d) 2

(e) 7

3. (a) (i) Burdekin

(ii) Brisbane

(b) (i) 2.3 ML

(ii) 1.6 ML

(iii) 0.7 ML
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Graphs: Level B

1. (a) Nationals – 25 more males than females

Liberals – about 50 more females than males

Labor – about 70 more males than females

Democrats – about 25 more females than males

Other – about 20 more females than males

(b) (i) Labor party

(ii) 430

(c) about 1 000

2. (a) Potatoes

(b) 20 000 tonnes

(c) 90 000 tonnes

3. (a) (i) 37 – 37.5

(ii) 6

(b) 20

(c) 38.5 – 39
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Graphs: Level C

1. (a) muscles and kidneys

(b) heart

(c) 550 mL

(d) 440 mL

(e) 312.5 mL

2. (a) 100%

(b) 0%

(c) 94

3. (a) 1985

(b) 6 000

(c) 3 000

(d) 1988, 5 000

(e) (i) The production of Item A has steadily increased

(ii) The production of Item B has fluctuated, the numbers
being the same in 1985 and 1987, and then again the
same in 1986 and 1988.

4. (a) 30

(b) 48-54 kg

(c) 66-72 kg and 84-90 kg

(d) 7

(e) 10
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