sPMI )

resources-tuition-courses

GCSE Maths — Statistics

Grouped Discrete Data and Continuous Data

(Higher Only)
Worksheet
WORKED SOLUTIONS

This worksheet will show you how to work out different types of questions
related to grouped data. Each section contains a worked example, a question
with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0

O www.pmteducation Q@@ C) PMTEducation (c)DSO)



sPMI

resources-tuition-courses

Section A

Worked Example

100 people were timed while completing a puzzle. Their results are shown in the

table. Create a histogram displaying their times.

Time (minutes) Frequency
0<t <10 10
10<t <15 15
15<t <20 30
20<t <30 20
30<t <45 25
Step 1: Calculate class width and frequency density.

Time (minutes) | Frequency | Class Width | Frequency Density
0<t <10 10 10 10+-10=1
10<t <15 15 5 15+5=3
15<t <20 30 5 30 +5=6
20<t <30 20 10 20+-10=2
30<t £45 25 15 25+15=1.67

Step 2: Plot the histogram. N

Draw the x and y axis. Label the x-axis
with the time variable and the y-axis
with frequency density.

Draw each bar by plotting the length
of time against the frequency density.

For example, the first group is 10
minutes long, and has a frequency
density of 1. The bar that represents it
should be 10 units wide and 1 unit tall.

frequency density
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Guided Example

Below is a grouped frequency table showing the heights of flowers growing in a
garden. Create a histogram displaying the heights of the flowers.

Height, h (cm) Frequency
0<h <10 5
10 <h <15 10
15<h <20 8
20<h <30 15
30<h <50 12

Step 1: Calculate the frequency densities for each height grouping.

Height b (em) Frequenty | dass widih Frequm enw Density)
0<h 410 vl 10 G100 = 0.9
lw<h 219 1o (= 0+y = 2

15 <h <20 9 G gt = ).k
¢ h £ 30 |5 |6 Iz xip=1-6
30 < h 250 12 20 12 <20=0-6

Step 2: Draw the histogram by plotting height (cm) on the x-axis against frequency density on the y-
axis.
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
Below is a grouped frequency table showing the results of an English test.
a) Draw a histogram showing the results of the test.
b) Calculate an estimate for the median score using the histogram.
Score, p (%) Frequency
40 <p <50 5
50<p <60 12
60<p<70 8
70<p <90 15
90 <p <100 10
Score v p (1) Frequenty | Class widih Frequm ency Density
o « p ¢ 50 ] 10 G110 = 0.5
50 ¢p £60 12 10 o= -2
60 <p ¢ F0 3 lo §+lo = 08
70 <p £ 10 3 20 5-20= 0-3%
10 <p £ oo 10 10 0=1p = (-0
A
12 1
. medion
1-0 4 /
ot ll The medion swvy
05 is 70 9
0-} ]
0-( Alternatively,
o5+ You com also
divide e Infﬂogmm
oY T info 2 Wﬁl ‘:;my—{—;
-3 t g "JU QJ‘['iw\ahz Hhe,
[ o ¢ median -
0-2 1 S(// g{’
| [\ | [ 4 N SWYQJP
0 1o 20 30 45 S0 66 20 g0 4o 100 (%)
si12+g=2sT
median : fotal frequent) _ 50 - g6 5 00 the class with the
2 * 250 frequenw
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2. The table below shows information about how long it takes a group of children to get
to school.
a) Draw a histogram to show this data.
b) Using the histogram, calculate an estimate for the lower quartile.
Time, t (minutes) Frequency
0<t<5 4
5<t <15 18
15<t<20 10
20<t <30 6
30<t £40 2
Time , £ (minutes) Frequenty Uass width Frequmenwy Densithy
0 <t¢s It & 426 <« 0.9
C<4 41y ] lo g zlo=1-%
16 ¢4 420 (o [ lo -6 = 2.0
204 L4 30 ( 10 t >lo = 0.6
304L £ 4o 2 10 L*10= 0.2
: Lower guartile
frequenny density %
A
2.0 4 +oton ,ﬁ-eq/uwb\d : ‘}’rI‘Z'HD-F 6Lt2
-y t - 4o
A
Q= !I?x 4o = 10
4 T N
This {alis in
21 Hhe clacs
o+ Stk £ 15
0-% The lower o[/uarjn'le ic afproxinnn*ﬁ'j
ob I G 2 wminutes
-4 1 4
. 6 ¢
i I e . . X
) ) ' . L 3
0 5 é\l |0 (5 20 25 39 35 4o time, (minu es)
4+ =10 18/3 = § 10/, = 3.9 G+ 3.3 = $.3 mms
class with of  6<6 £ 15
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Section B

Worked Example

The hop length of 100 footballers was collected and recorded in a table. Draw a
cumulative frequency graph to display this data.

Length (metres) Frequency
0<m<1 10
1<m <2 20

2<m <25 30
25<m <3 30
3<m <4 10

Step 1: Add a column to the table for cumulative frequency

Cumulative frequency is a running total of the frequencies. It is calculated by adding up all
the frequency totals that have been recorded so far.

Length (metres) | Frequency | Cumulative frequency | Upper boundary
0<m <1 10 10 1
l1<m <2 20 20+10=30 2
2<m <25 30 30 +30=60 2.5
25<m <3 30 60 + 30 =90 3
3<m <4 10 90 + 10 =100 4

Step 2: Plot cumulative frequency graph.

Plot a point showing the . ot
cumulative frequency on the & w
upper bound of each group. % 7
@ b0
For example, the first point would E 5T
be at 10 (the cumulative B W
frequency) and 1 (the upper 2
bound of the first group). Draw 3
this point on the graph at (10,1). w 1

Join all the points with a smooth . . . . S
curve, making sure your line 0 | ) 3 4
passes through the origin (0,0).

length (metres)

y,

O www.pmteducation Q@@ C) PMTEducation

@0ee



sPMI

resources-tuition-courses

Guided Example

Andrew collected data on the time it took a group of people to complete a short
race. The times have been summarised in the grouped frequency table below.
Draw a cumulative frequency graph to display this data.

Time taken, s (seconds) Frequency
10<s <15 6
15<s <20 13
20<s <25 11
25<s <30 8
30<s <40 2

Step 1: Add a column to the table for cumulative frequency and calculate the running total for each

OV Ttime talon, s (seconds) Freguenty | Cumulative frequency upper class boundary
0 <5415 4 b IS
IS < & &20 (3 11 20
20< $ 45 (1 30 25
15 <5 < 30 ¢ 39 30
302 6 < 4o 2 40 4o
Step 2: Plot a cumulative frequency graph.
tumulative fequency)
N
4s T (4o +Y%0)
‘;: _ (30,3%)
071

25 1
20
15
10

L 1
1 \

vz time fnhw,s

y,

0 5 10 15 20 25 3p 35 ¢p (seconds)
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
3. Below is a frequency table showing the amount of time people spent on social media
per day. Plot a cumulative frequency graph to show this data.
Time, t (minutes) Frequency
0<t<5 10
5<t <15 25
15<t <30 20
30<t <50 15
50<t <60 20
Time , ¢ (minutes) Frequenty Cumulative freq,uwoy upper cass l?ﬂuﬂolﬂrlj
0 £t <5 1o Lo G
S4Lcs 15 113 15
WS4 L <%0 20 %) 30
3044 €9 s 30 5o
SV k6o 20 90 to
tumulative fequency)
M~
IDD L .
90 (60,90)
g0
10
60
by
40
30
20
Lo
> (:jmﬂ /t s
(minutes)
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4. Below is a frequency table showing the price brackets that some laptops on sale fall
Iar;toi:’lot a cumulative frequency graph to show this data.
b) Using the cumulative frequency graph, calculate the interquartile range.
Price, p (£) Frequency
50 <p <100 2
100 < p <150 15
150 < p <200 9
200 < p < 300 19
300 < p <450 5
Price,p ( £) Freguenty | Cumulative frequency upper class boundary
S0<p<iov 2 2 lop
100 & p £ 150 5 (7 150
IS0 < p & 200 9 20 200
200 < p £ 300 19 45 2006
360< p £ 450 '3 SO 217
umul ative 'Feq,uenmj
A
Qs = o0 b (
oy x SO i P0.5)
ys { 300 U5)
=35 40 [ 335
Q= 1
Ly X 50 T
(2|0, 26D
=125 5T
20
15 INas (15017
10
ST (10q;2)
= : } t t f 1 Y 4 price,p
O(O,D)SD 1o {llb‘O 200 280 300 3% Yoo gV (o)
140
Ihj(@"ﬁl/"'m”{”e rahg€ = 250140 = )1p The inte rguarble ronge
¥ approsimately £00
J
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5. Ella gathered data on the ages of people living on her street. Her results are
summarised in the frequency table below.
a) Plot a cumulative frequency graph to show this data.
b) Use the cumulative frequency graph to calculate the median.
Age, n Frequency
0<n <15 5
15<n <30 20
30 <n <45 10
45 <n <60 3
60 <n <95 12
Age, n fFrequenty Cumulative fvequwog upper class boundary
0 <n < Iy 5 ) g
15 ¢ h 30 20 25 30
30 £ N4 g5 lo 35 Yg
4s< n & Go 5 39 co
60 4n 495 1 56 99
(umul ative frequ ency)
A
\S‘O I~
L 45,50)
45 ‘
40
5 (49 ,35)
07
15 f (30,25)
20
15
10
or (15.5)
— ————t————t—t—+—> Age,n
0(0'0) ho 20 3, Y0 s0 60 To gv qp v
The median 8 30
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