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1.3 REPRESENTATION OF CONTINUOUS
DATA: HISTOGRAMS
Continuous data are given to a certain degree of accuracy,
such as 3 significant figures, 2 decimal places, to the
nearest 10 and so on. We usually refer to this as rounding.

When values are rounded, gaps appear between classes of
values and this can lead to a misunderstanding of
continuous data because those gaps do not exist.



1.3 REPRESENTATION OF CONTINUOUS
DATA: HISTOGRAMS
Consider heights to the nearest centimetre, given as 146-
150, 151-155 and 156-160.

Lower class boundaries
Upper class boundaries
Class widths
Class mid-values



1.3 REPRESENTATION OF CONTINUOUS
DATA: HISTOGRAMS
A histogram is best suited to illustrating continuous data
but it can also be used to illustrate discrete data. We might
have to group the data ourselves or it may be given to us in
a grouped frequency table.

TIP: ‘No.’ is the
abbreviation used
for ‘Number of’
throughout this
resource.

TIP: We concertina part of an
axis to show that a range of
values has been omitted.



1.3 REPRESENTATION OF CONTINUOUS
DATA: HISTOGRAMS

In a histogram, the area of a
column represents the frequency of
the corresponding class, so that the
area must be proportional to the
frequency.

We may see this written as ‘area ∝ frequency’.
TIP: The symbol ∝ means
‘is proportional to’.



1.3 REPRESENTATION OF CONTINUOUS
DATA: HISTOGRAMS
When we construct a histogram, since the classes may not have
equal widths, the height of each column is no longer determined
by the frequency alone, but must be calculated so that
area ∝ frequency.

The vertical axis of the histogram is labelled frequency density,
which measures frequency per standard interval. The simplest
and most commonly used standard interval is 1 unit of
measurement. KEY POINT: For a standard interval of unit of

measurement,

𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝒅𝒆𝒏𝒔𝒊𝒕𝒚 =
𝒄𝒍𝒂𝒔𝒔 𝒇𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚
𝒄𝒍𝒂𝒔𝒔 𝒘𝒊𝒅𝒕𝒉

,

which can be rearranged to give
𝐶𝑙𝑎𝑠𝑠 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 = 𝑐𝑙𝑎𝑠𝑠 𝑤𝑖𝑑𝑡ℎ ×𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑑𝑒𝑛𝑠𝑖𝑡𝑦



Example 1: The masses, 𝑚 kg , of 100 children are grouped into two
classes, as shown in the table.

a. Illustrate the data in a histogram.
b. Estimate the number of children with masses between 45 and 63kg.

a. 



There are children with masses
from 45 to 63 kg in both classes, so we
must split this interval into two
parts: 45−50 and 50−63 .

b. Estimate the number of children with masses between 45 and 63kg.

!
"
×40 = 20 children

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 = (63 − 50)×3 = 39 children
20 + 39 = 59 children

Example 1: The masses, 𝑚 kg , of 100 children are grouped into two
classes, as shown in the table.



Example 2: Consider the times taken, to the nearest minute,
for 36 athletes to complete a race, as given in the table below.

TIP: Use class
boundaries (rather
than rounded values)
to find class widths,
otherwise incorrect
frequency densities
will be obtained.

a. Illustrate the data in a histogram.
b. The number of athletes who took less than 13.0 minutes
c. The number of athletes who took between 14.5 and 17.5 minutes
d. The time taken to run the race by the slowest three athletes.



Example 2: Consider the times taken, to the nearest minute,
for 36 athletes to complete a race, as given in the table below.

b. The number of athletes who took less than 13.0 minutes
c. The number of athletes who took between 14.5 and 17.5 minutes
d. The time taken to run the race by the slowest three athletes.

TIP: The class with the highest frequency does
not necessarily have the highest frequency
density

𝑏. 4× !
"
= 2 athletes

𝑐. 15.5 − 14.5 ×7 = 7 athletes

17.5 − 15.5 ×6 = 12 athletes
7 + 12 = 19 athletes

𝑑. 18.0 − 18.5 minutes

TIP: It is not acceptable to draw the 
axes or the columns of a histogram 
freehand. Always use a ruler!
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