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Fluency Practice
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Fluency Practice
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Fluency Practice

Plotting Histograms

(a) (b)
Plot a histogram from the data shown in Plot a histogram from the data shown in
the table. the table.

. Frequency Frequency
Height (cm) | Frequency | * p G Speed (mph) | Frequency | 5 e
0<h<?20 24 1.2 0<s<10 5
20<h <40 32 1.6 10 <s <35 30

40<h <80 44 35<s<50 24
80<h<90 14 50<s<70 16
—2 -8
41-8 1-6
. 1-6 > -4
LW =
n b -2
c c o
Q 12 o
& (& puE
5 9
-0:8
-0:6
O o
@ 0:6 o
IC ok & 04
0:2 02
of 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70

Height (cm)

Speed (mph)

(c)
Plot a histogram from the data shown in
the table.
. Frequency
Time (hours) | Frequency Density
0<h<4 3
4<h<8 5
8<h<16 22
16 < h <22 15
22<h<25 6
>_225
e
7
c_2
(]
(a)
>
O
c
(]
: 1
c‘ 1}
4]
|
e
-0-5
0 4 8 2 16 20 24 28

Timé (hours)'
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Fluency Practice

Plotting Incomplete Histograms

(a)

Complete the table and histogram.
Length (mm) | Frequency Fgeg::ig;y
0<h<20 16 0.8
20<h <60 48
60 < h<90 45

90 < h <100

Py

‘«

c

(V]

o

>

(&) —
c

()

3 - -
o

o

[T — -

80 1

20 40 60
Length (mm)

(b)
Complete the table and histogram.
Frequency
Mark Frequency Density
0<s<5 2
5<s<15
15<s<30 27
30<s<50 22
>
-
©
c
]
(a)]
>
O
C
()
3
o
Q
—
[V
0 10 20 30 40 50
Mark

(c)
Complete the table and histogram.
. . Frequency
Time (minutes) | Frequency Density
0<h<4 2
4<h<10 9
10<h<18
18 < h <24
24 < h <28 5
Py
k)
C
]
(&)
>
O
C
]
3
(on -
o
(T
0 4 8 12 16 20 24 28

Time (minutes)
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Fluency Practice

Finding the Median from a Histogram

(a) (b)
4 5 - —
=
535 > 451
2 &
§ 31 7 41
S S 35
y 2.5 ~ 3
g 2 § 25
S 15 g 2
= & 15
. 1
83 0.5
0 , ‘ , , ,
012 34546 78 9 10 012 3456 7 89101112131415
Time(s) Height (cm)
(c) (d)
8 4
2.5 + |
2.251 71
2 2 *? 6 1
%1751 2
Q15 Q>\ 5
21.25 2 4]
§ 1 3 5]
&0.75 g 7]
£ 05 =2
0.55 L]
0 246 810121416182022242628 0
Weight(kg) 0 2 4 6 8 10 12 14 16 18 20
Distance (km)
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Fluency Practice
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Fluency Practice
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Fluency Practice

Interpreting Histograms

(a)

(b)

(c)

The histogram shows some information
about the lengths of some sycamore
leaves.

Frequency Density
1
n

6 8 10 12 14 16
Length (cm)

(a) Find the total number of leaves that
were measured.

0 2 4

(b) Find an estimate of the humber of
leaves that were less than 7 cm in length.

The histogram shows some information
about the waiting times in a queue at a
supermarket.

3.5

Frequency Density

0:5

0 20 40 60 80 100 120
Waiting Time (seconds)

(a) Find an estimate of the proportion of
customers who waited more than 50
seconds.

(b) Find an estimate of the median waiting
time.

The histogram shows some information
about the ages of people visiting a library.
Ten of the people who visited the library
were less than 20 years old.

Frequency Density

0 10 120 30 40 50 60 70 80 90
Age (years)

(a) Find the number of people visiting the
library who are over 50 years old.

(b) Find an estimate of the median age of
the people visiting the library.
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Fluency Practice

(a)

The distance travelled to work by 50 employees is recorded in a
grouped frequency table.
(a) Calculate the frequency density for each class.

Distance (km) Frequency
0<d<5 12
5<h<10 16

10<h<20 10
20<h <30 7
30<h<50

(b) Plot a histogram.

(c) Use your histogram to estimate the number of people who
travel at least 12 km to work.

-4

-l

(b)
The h_<|)|use prices of 1clo?j houses House Price Frequenc
in a village are recorded in a (£ thousands) q y
grouped frequency table.
0<p<100 6
(@) Use the information in the
table to calculate frequency 100 < p < 200 22
densities and plot a histogram.
200 < p < 250 18
(b) Use your histogram to
estimate the percentage of 250 <p <300 35
houses that cost less than
£270 000. 300 < p < 500 15
500 < p < 1000 4
(c)
The time taken, in minutes, by .
50 students to solve a maths Time Taken Frequency
. . (minutes)
puzzle is recorded in a grouped
frequency table. 0<t<?2 4
(a) Plot a histogram to 2<t<4 7
represent this data.
4<t<5 10
(b) Use your histogram to find
the median time taken. 5<t<6 12
6<t<7 11
7<t<12 6
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Fluency Practice

=
Go00)
gagq)
ool

Total Pop.?

20 of the population had

The area of a histogram represents frequencies.
On each histogram one group frequency has been given.
Find the total population for each data set.

a height of 10 cm or less. @
.
N 30 e
i 0 ; e
20 0 10 20 30 40
0 { Height (cm)
0 10 20 30 40
Height (cm)
@ — ©
30 fi 0 10 : :
0 T T 0 10 20 30 40 50
0 10 20 30 40 Height (cm)
Height (cm) @
®
20 e 10 e
0 ; T 0 1 ~
0 10 20 30 40 50 0 20 40 60 80
Height (cm) Height (cm)

36

20 40 60
Height (cm)

B

12

80

30

40 50 60
Height (cm)

RISaE

20

30
Height (cm)

40
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Fluency Practice

B Workin’ Backwards Calculate the frequency for each How many large (5x§) squares are in this bar?
group in each histogram. Express this as a decimal & sum the total area.
a) @) ® ® What method will you use? d) @%@
!:!.!.::::::::.:: :‘:V[A:i:j"“
mEEEEN Group Frequency Group Frequency
) ®
@
2 i Total | 230
® i ota
0 T —+—— Total 180 0 T ——
0 10 ?0 30 40 0 10 20
Height (cm) Height (cm) As a decimal, how many
b) ) 5x5 squares are in this bar?
e
© @ 6 ® @) ®
HH :::;:i::.:::::::t I Group | Frequency R A
FHHHHHH ©) HHH ‘ ,{ Group | Frequency
©) HHH : ®
s ® Bil @
@ ; ®
secif Towal | 65 Eesid Total | 156
0 T - 0 1 i
0 10 20 30 0 210 40 60
Height (cm) Height (cm)
c f)
) ® ®® 6 O
memn T
- | HH Group | Frequency
i Group | Frequency — @
i @ @
Elefikets THH @ @
0 ! ! 1 Total 340 0 f T T Total
0 20 40 60 80 0 8 160 240 320 o 880
Height (cm) Height (cm)
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Fluency Practice

Histograms 2) Students were surveyed about the time they spent h
1) People were surveyed about the time it took to get to their local shop. doing homework last night. Complete the graph & table.
Time, t, (mins) Frequency Class Width Frequency Density -
o<tg10 20 3 l ' '
10<tg15 15 Fo
wv
15<t<20 20 § 74
20<t<40 30 9
c
Notice that the classes (groups) are different sizes. %
To represent them fairly, we must show how relatively dense the class is. o 17
We do this using ‘Frequency Density’: Frequency + Class Width =
a) Complete Class Width & Frequency Density for each class. 0 T
b) Use the data to complete the histogram. 0 10 20 30 40 50 60 70 80
Time, t, (mins)
4 | Time, t, (mins) Frequency Class Width Frequency Density
' 0<tg20
20<tg 30
>
2 3 30<t<40
8 40<t<80 40 40 1
g 2 i i
& 3) As a logic test, adults were given a puzzle to complete.
= The histogram shows the results. Complete the frequency table.
()
Pl .
3 l l f Time, t, (mins) Freq.
Z 0<tg20
0 @
0 10 20 30 40 5, 0 =i o0
Time, t, (mins) > 50<tg60
o
. [=
i l How many people is one square worth? B Which group is the median in?
Estimate: g &
’ w How far into that group
a) How many people took 5 minutes or less to walk to work. 0 is the median?
b) How many people took between 30 & 40 minutes to walk to work. 0 20 4'0 60 Mark the median on the histogram
Why are these estimates? Time, t, (mins) What is its value? )
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Fluency Practice

-

Complete the Cumulative Frequency column.

a) In which class is the median value (20t value)?
How far into the class is the median value?

Why is this an estimate?

b) In which class is the lower quartile (10t)?
How far into the class is the lower quartile?
Use the histogram to estimate the lower quartile.

c) In which class is the upper quartile?
How far into the class is the upper quartile?
Use the histogram to estimate the upper quartile.

\d) Estimate the inter-quartile range.

Mark the median value on the histogram. What is the median age?

Histograms 2) 200 students were given an English test.
1) Shoppers were surveyed about their age. Complete the histogram. Complete the histogram.
Age Cumulative . Frequency -
Cumulative . Frequenc
a, (years) Erequency Frequency Clessliidth Density Score, s Frequency Frequency Class Width D:nsi tyy
llsax 16 = 50 <s < 60 40
losas2d 20 60 <s < 80 20
<027 15 80 <s< 90 80
90 <s< 120 60
25
g 8
o 4
S 7
S 5 G 6
: g
g1 Q5
0 S
11 13 15 17 19 21 23 25 27 23
Age, a, (years) E 5
l How many people is one square worth? 1
0

50 60 70 80 90 100 110
Score, s
a) What is the modal group?
b) Calculate an estimate for the median.
c) Calculate the lower and upper quartiles.
d) What s the interquartile range?

e) Estimate how many students got less than 55 marks

f) Estimate how many students got more than 115 marks.

3) 20% of the students got an ‘outstanding’ score.

a) How many students got an outstanding score?
b) What score was the boundary for ‘outstanding’

120
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Fluency Practice

-

Histograms: Readin 3) The histogram shows temperatures on different winter days.
1) The histogram shows the time taken by workers to commute. -
>
=
a) Complete the frequency table. 4 §
Time, t, (mins) | Freq. § 5 %_
0<t<20 3 § 10
>
20<t< 25 % 2 g
25<t<35 2 .
35 50 g1 0
S s 0 2 4 6 8 10 12
. 0 Temperature, t, (°C)
b) Calculate an estimate for 0 10 20 30 40 50
the mean time taken to commute. Time, t, (mins) Use the histogram to estimate...

2) The histogram shows the distance workers commute.

a)
b)
c)
d)

e) ..

f)

a) ..the median.

b) ..the lower quartile.

c) ..the upper quartile.

d) What is the inter-quartile range?

50T
5. 40 , . :
= 4) The histogram shows the weight of different packages.
g 30 5
z
s 20 . 4
2 3
o 10 s 3
w (=]
0 § 2
0 5 10 15 20 25 30 35 40 g
Distance, d, (km) g 1
[T
How many people commute ...less than 10 km? 0
...more than 20 km? 0 10 20 30 40 50 60 70 80
..between 10 km and 15km? Weight, g, (kg)
~less th?‘" 2 km; , a) Estimate the median.
more than 22 n: b) Estimate the inter-quartile range.
-.more than 7 km? c) Estimate the mean.
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Fluency Practice

1

oo0)|
ooo)
afals)
[==]s]

Frequency Density

Frequency Density

Frequency Density

Histogram Populations  Find the total size of each population.

@

Cats were weighed at a rescue centre.

-

Length (cm)

H

@ A sample of the snail population on St. Hilda Island was measured.

Length

T T T

Time (mins)

1 (cm) Freq. | CW FD
o<liIg 80
Participants in a global experiment were
timed completing a complex puzzle.
Time
t (mins) Freq. cw FD
300
Local schools compiled English test scores.
Marks, m Freq. cw FD
120

4 | Weight Class | Frequency
>
3- wikg) |T®9Ue"Y| width | Density | 2 807
c
X o<wg4 4 2 8 60
4<wg5 >
19 5<wg7 § 40
0 2 201
T T T T Q
01 2 3 4 5 6 7 T 0
Weight (kg) 0
Trees in a newly-planted forest were measured. @
i Height Class |Frequency
40 h (m) Freq. Width | Density Z 164
30 2<h<5 2
20- 5<h<8 A& 121
> g
104 8<hg9 <
3 -
0 T T T T T g 4
2 3 4 5 6 7 8 9 T 0 !
Height (m) 0
@ A snake-farm measured its serpents. @
3 penet Freq. | CW | FD | > 1
| L (m) £
6 20<1< 40 S
4 40<1<55 S
2
S 4
3
o
0 . 2
20 40 60 80
Length (cm)

0 T T T T
0 10 20 30 40 50

Marks
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Fluency Practice

|

000
[alala]
fafae]
0

Frequency Density

Frequency Density

Frequency Density

Histogram Populations: Missing Frequency Density

@ Use frequency tables to find the total population from each graph.
Weight
F cw FD
] _ Weight | ency| Class |Frequency @ w (kg)
w (kg) 9 Y| width Density 20<w < 50
T o<w<3 6 g 50<w< 60 | 30
3<wg4 § 60<w< 80
m 4<wgK6 g
(]
T T T T S
01 2 3 4 5 6 7 g
Weight (kg) - 0 — T T
20 30 40 50 60 70 80 90
@ Weight (kg)
@ Weight
- w (kg) F
Weight =
I wig) | T W] P 60 < w < 80
o<w<2 | 12 a 80<w<110 | 36
| - 2<w<3 9 110 < w < 120
| 3<w<7 S
o
0 w 0 T T
01 2 3 45 6 7 60 80 100 120
Weight (kg) Weight (kg)
@ 20 people weighed 100 kg or less.
Weight | oo, [cw | D
] w (kg) ) ]
E — o<wgi4
] 4<wg6b 30
6<wg12
0 T T T T 0 1 1 1
0 2 4 6 8 10 12 14 60 80 100 120 140 160
Weight (kg) Weight (kg)
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Fluency Practice

A scientist records catch-weights on a fishing boat.
Estimate the median.

Frequency Density

Frequency Density

N

Ay

o

o

A scientist samples corn heights from a field.
Estimate the median.

=3
Weight PR Class | Frequency &850
w (kg) UENY | width Density Height, h (cm) Frequency cw FD
o<wg10 0<h<40
10<w<g40 40< h< 90
40<w<60 90< h< 110
I 11 1 T 111 1
z I ]: I NEE EEEEE RN
fffff - i
c
[
fa)
z
T S 05
3
(o EmEEE
[J]
fre 0 FHH
0 0 20 30 40 50 60 0 20 40 60 8 100 120
Weight (kg) @ @ Height (cm)
A fast-food delivery company checks delivery times. @ @ Monthly Rainfall in Congolian Rainforest
Estimate the interquartile range. 0.6 A B
Time, t (mins) | Frequency > r gl . ' ‘ T n
. H
g 04 H
(=] |
ey H
c T
5 02 =
o t
W nmmmn
4 t 0 T T T T
: 60 80 100 120 140 160 180 190
Rainfall (mm)
2+ Estimate the interquartile range.
20 30 40 50 60 70 80
Time (mins)
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Fluency Practice

(" - g
Overspeed (OB A local council samples car speeds % Overspeed @ A local council samples car speeds ﬁ
within a 30 mph zone. within a 30 mph zone.
27 20 10 26 16 v 15 3 27 20 10 26 16 15 3
36 11 28 18 12 8 14 36 11 28 18 12 8 14
21 26 31 42 24 48 21 7 26 31 42 24 48
22 29 30 9 35 22 6 29 30 9 35
Tally & summarise the data in the frequency table. Tally & summarise the data in the frequency table.
Use the information to create a histogram. Use the information to create a histogram.
Speed, s Class |Frequency Speed, s Class |Frequency
(mph) UL Eiequency Width | Density (mph) Lelll Eieguency Width | Density
Underspeed| 0<s< 10 Underspeed| 0<s < 10
Expected | 10<s< 30 Expected | 10<s< 30
Acceptable | 30 <s <35 Acceptable | 30<s < 35
Speeding | 35<s< 50 Speeding | 35<s< 50
A A
1 | 1
> 08 > 08
e =]
5 H it : 5 1
A 06 & 06
> >
< 2
(2] 0.4 () 0.4
3 3
o g
s 02 s 0.2
0 > 0 >
0 10 20 30 40 50 0 10 20 30 40 50
Speed, mph Speed, mph
L peed, mp JAS peed, mp )

The council may impose a 20 mph speed limit. Use the graph to estimate
how many cars were travelling above this speed.

How can we calculate an estimate for the mean?

The council may impose a 20 mph speed limit. Use the graph to estimate
how many cars were travelling above this speed.

How can we calculate an estimate for the mean?
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Fluency Practice

( g
Sugar Rush @ Food scientists measure the grams of sugar ﬁ Sugar Rush — @) Food scientists measure the grams of sugar ﬁ
: ; s e : g s
in 500 grams of different snacks. in 500 grams of different snacks.
31 81 26 14 42 37 93 11 31 81 26 14 42 37 93 11
87 28 96 23 80 12 6 95 87 28 96 23 80 12 6 95
33 10 18 100 35 38 33 10 18 100 35 38
Tally & summarise the data in the frequency table. Tally & summarise the data in the frequency table.
Use the information to create a histogram. Use the information to create a histogram.
Sugar, s Sugar, s
Tall Tall
(8) Y (8) y
Negligible 0<s<10 Negligible 0<s<g10
Acceptable [ 10<s < 40 Acceptable | 10<s< 40
Unhealthy | 40 <s < 80 Unhealthy | 40 <s < 80
Unacceptable (80 < s < 100 Unacceptable |80 < s < 100
3 N
Z Z
(%] w
c c
() [
a 3 o
5 ‘ 5
c : c
() 1 ()
3 3 11 1
o o
[ Q
e P
0 > 0 >
0 0
\_ Sugar per 500 grams JAN Sugar per 500 grams )
According to health experts, snacks should have less than 5% sugar. According to health experts, snacks should have less than 5% sugar.
Use the graph to estimate the percentage of snacks above this limit. Use the graph to estimate the percentage of snacks above this limit.
Mark an estimate for the mean sugar level on the histogram. Mark an estimate for the mean sugar level on the histogram.
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Fluency Practice

Plotting Frequency Polygons

(a) (b)
The table shows the speeds of 60 motorbikes on a road. Tthedtatzle shows the number of pairs of shoes owned by 50
students.
Szeidss<(mlpoh) Freq:ency Pal\il:an;l;eSrhc;fes Frequency
— 1-3 6
10<s<20 11 4—6 16
20<s<30 24 7_9 18
30<s <40 15 10 — 12 7
40<s<50 7 13— 15

Draw a frequency polygon to represent this information.

—26

Draw a frequency polygon to represent this information.

!

T o
A

L
(=]

Aouanbau
Aouanba.t

’

40 50 0

20 30
Speed s (mph)

AR aEEE;
Number of Pair

10

12

slof Shoes

1

|
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Purposeful Practice

@ Calculating Averages From Graphs E @

New Trend Clothing Inc. record sales in their stores over one day.

Clothes Sales: 8t July

400 u

300 N
by HENEH
c T
@
>
g 200
[T

100

04—
0 10 20 30 40

Item Price (£)

Use the frequency polygon to complete the table & calculate the mean item price.

Item Price, p (£) Frequency Midpoint fxm
0<p<10
10<p<20
20<p< 30
30<p<40

Totals

In which group is the median?

Which is the modal group?

Calculating Averages From Graphs

The New Trend store in Forest Valley Mall records its sales on one day.

Clothes Sales: 8" Jul

80

60 NS
> \ I B
E i NH
g_40'ﬁﬁ’/”' N
W

20 N

5 10 15 20 25 30 35

Item Price (£)

State the modal group, the mean item price, and
the group that contains the median item price.
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Fluency Practice
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Purposeful Practice
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Purposeful Practice
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Problem Solving

Class 9Y2 are taking a maths test. What would the box plot of their results look like if...

...the test was far too easy. ...there was a high median & a small interquartile range.
..the distribution was symmetrical. ...the class did well, except George who was late!

...the results were very consistent. ...the results were perfectly distributed.

...the results were low scoring & inconsistent. ...50% of the students got 100%.

...the test was too difficult for most, but Mary got 100%! ..the interquartile range was 20% of the range.

...the lowest result was shared by 25% of the students. ...only the top 50% of students had consistent results.

What interesting results & distributions can you sketch?
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Problem Solving

10X1
Lowest Score 28
Greatest Score
Lower Quartile 50
Upper Quartile
Median 60
10X2
Lowest Score 14
Greatest Score 98
Lower Quartile
Upper Quartile 76
Median
1€
Lowest Score 48
Range
Lower Quartile
Upper Quartile 72
Median 68
Lowest Score
Range 64
Lower Quartile
Upper Quartile 66
Median 58

50% of the class scored more than 52.

Marks

75% of the class scored more than 58.

—
- -

Marks

Match each classes Science Test Results with a box plot & complete both. Every class has 32 students.

25% of the class scored more than 80.

i

60 80 100

£

The interquartile range was 22.

20 40 60 8 100

{
|
{
E

Marks Marks
. 50% of the class scored less than 36. The middle 50% of students g
scored between 38 and 68 marks.
HHHH
0 20 40 60 80 100 20 40 60 80 100
Marks Marks
d 8 students scored less than 28. 24 students scored more than 34. h

Marks

Marks

10Y1
Lowest Score 10
Greatest Score 78
Lower Quartile 32
Upper Quartile
Median
1€
Range 72
Greatest Score 74
Lower Quartile
Upper Quartile
Median 54
0é
Lowest Score 14
Range 48
Lower Quartile
Upper Quartile
Median
Lowest Score 18
Greatest Score 88
Lower Quartile
Upper Quartile 48
Median 34

What comments can you make about the results? (Median, Maximums, Minimums, Consistency, Range)

Page 63




Problem Solving

Comparing Classes 1

2 classes took a science test. We want to compare the scores for the boys in each class (9Y4 & 9X4).
The scores are in the table.

Place the scores in ascending order to identify each quartile (Lower, Median, Upper).
Plot this information as a box plot.

What does the shape of each box plot show?
What comparisons can we make between the classes?

@

Class 9Y4
(boys) (JJ)ugJeJeJ ey g
28 44 40 I i = i i 2 i i i | |
52 56 60 Q Q,
62 26 45 B B
40 54
0 10 20 30 40 50 60 70 80 90 100
Class 9X4 Result (%)
(boys)
31 43 58 ;
54 58 31
a2 56 20 0 10 20 30 40 50 60 70 80 90 100
70 32 90 Result (%)
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Problem Solving

Comparing Classes 2

2 classes took a science test. We want to compare the scores for the girls in each class (9Y4 & 9X4).
The scores are in the table.

Place the scores in ascending order to identify each quartile (Lower, Median, Upper).
Plot this information as a box plot.

What does the shape of each box plot show?
What comparisons can we make between the classes?

Class 9Y4
(girls) JO )OO g e
80 72 36 I I % { I I i I } i I I
35 15 78
42 79 12
74 71 74
14
0 10 20 30 40 50 60 70 80 90 100
Clas.s 9X4 Result (%)
(girls)
42 58 42 -
52 50 56 i
62 51 46 0 10 20 30 40 50 60 70 80 90 100
Result (%)
LJ )OO ) Oy el
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Problem Solving
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Problem Solving

A company has 72 employees, all of whom are at least 20 years of age.

The number of employees aged from 20 to 30 1s equal to the number of
employees aged over 50.

The number of employees aged over 30 but no more than 40 1s twice the
number of employees aged over 50.

One third of the company’s employees are over 40.
The company’s oldest employee 1s exactly 60.

Construct a cumulative frequency graph for the ages of the employees.
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Problem Solving

7 17 22 25 27

1 } = = | | |
0 5 10 15 20 25 30
Marks

The boxplot above shows the distribution of marks scored in a test by pupils in a
Geography class. There are 31 students 1n the class.

Find upper and lower bounds for the mean score achieved by the 31 students.
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Fluency Practice

Plotting Cumulative Frequency Graphs

(a) (b)
Plot a cumulative frequency 40 Plot a cumulative frequency 50
graph from the data shown graph from the data shown in e
in the table. 35 the table.
40
. Cumulative S 2 Cumulative 335
Height (cm) Frequency § 25 Speed (mph) Frequency §30
10<h<20 3 g,_zn 0<s<10 6 52:
10 < h < 30 8 ° 0<s<20 10 P
> 45 Q2
10<h <40 19 © 0<s<30 22 B s
3 410 3
10 < h <50 29 E 0<s<40 35 Eo
O -5 O
10<h<60 35 0<s<50 44 -5
10<h<70 40 ol "o 20 30 40 50 60 70 0<s<60 50 E==rnE=ry==r pa=y ym=r =y
Height (cm) Speed (mph)
(c) (d)
Plot a cumulative frequency 80 Plot a cumulative frequency 50
graph from the data shown graph from the data shown in As
in the table. - the table. >
: = > 60 : =F
Time Cumulative 0 Cumulative g s
c Cost (£) [}
(hours) Frequency 9 50 Frequency 33
o i}
0<h<5 9 L?_“O 20<c<40 4 i b
0<h<10 21 oL 20<c <60 11 25
0<h<15 38 5 20 <c <80 19 é"
20
0<h<20 60 £ 20 < ¢ <100 36 3
O 40 5
0<h<25 73 1 20 < c <120 45
0<h<30 80 OF 57D 15 120,125 1130 20 < ¢ < 140 48 i Paai s
Time (hours) Cost (£)
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Fluency Practice

Reading Cumulative Frequency Graphs

(a)

(b)

(c)

The cumulative frequency graph shows the
height of 40 plants in cm.

40

35
S

30 //
. /

2(\

7
/

7

Cumulative Frequency

of 10 200 30 40 50 60 70 80
Height (cm)

(a) Find the median height of the plants.

(b) Find the interquartile range of the
heights of the plants.

(c) Find the number of plants whose height
is less than 30 cm.

The cumulative frequency graph shows the
speed of 60 cars in km/h.

55 ,/
50 /

5 7

; A
O s P

>

0 10200 30 40 50 60 70 80 90

Speed (km/h)

(a) Find the interquartile range of the
speeds.

(b) Find the number of cars travelling less
than 45 km/h.

(c) The speed limit is 70 km/h. What
fraction of cars are breaking the speed
limit?

The cumulative frequency graph shows the
age of 80 apple trees in years.

80
70
>
Q
c 60
9 /
O 50 /
@
.
o /
Qi //
=
B 2
S /
£ 20 /
S
Q
10
ol 5 10 15 20 25 30 35 40

Age (years)
(a) Find the number of trees that are at
least 25 years old.

(b) Oscar says “30% of apple trees are less
than 15 years old”. Is Oscar correct? You
must show working.
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Fluency Practice

(a)

The heights of 40 oak trees are

recorded in a frequency table. Height (m) Frequency
(a) Use the information to 10<h <15
caIcuIate.cumuIatwe 15 < h < 20
frequencies and plot a
cumulative frequency graph. 20<h=25 13
(b) Use your cumulative 25<h <30 7
frequency graph to find the 30<h <35
median and interquartile range 35 < h < 40 5
of the heights of the oak trees. -
-40

>, —30

o

g

S 25

e

L,

o 220 e

3 s

=

E

S 0

—5
0 510 15 20 25 30 35 40

height (m)

(b)
The time taken by 100 Time

.. . Frequency
students to complete a jigsaw (minutes)
is recorded in a grouped 30 < t < 40 4
frequency table.
(a) Use the information to 40 <t <50 11
calculate cumulative 50 <t <60 20
frequencies and plot a
cumulative frequency graph. 60<t=70 28
(c) Use your cumulative 70 <t <80 19
freqtjlency gr-aph to flnfl the 80 <t <90 13
median and interquartile range
of the times taken. 90 < t <100 5
(c)
The History test score of 60
students is recorded in a Test Score Frequency
grouped frequency table. 0<s<10 1
(a) Plot a cumulative frequency
graph. 10<s<20 4
(b) Find the median score in 20< s <30 6
the History test.
(c) Use you graph to estimate 30<s<40 12
the number of students who 40<s <50 17
scored less than 36 ma.rks. 50 < s < 60 13
(d) Use your graph to find the
minimum score required to 60<s<70 5
come in the top 10% of 70 < s < 80 2

students in the test.
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Fluency Practice

Match each cumulative frequency graph with its corresponding boxplot.
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Purposeful Practice

Calculating Averages From Graphs

For players that spend money in their game,
Apex Games records how much they spend in one day.

Cumulative Frequency

Use the graph to estimate the median & interquartile range for spending.

Use the graph to complete the table & calculate the mean spending.

60

50

40

30

20

Player Spending: Goblin Attack!

TN

Spending (S)

E @ Calculating Averages From Graphs E

Apex Games has published over 20 games.
Over time, they change prices up & down to increase demand or increase profit.
They record all the sales made at different price-points.

Game Sales

100

Cumulative Frequency

0 5 10 15 20 25
Sale Price ($)

Use the graph to estimate the median & interquartile range for sale prices.

Use the graph to calculate the mean sale price.

Spending, s ($)

Frequency

Midpoint

fxm

0<sg2

2<s<g4

4<5<K6

6<s<8

Totals
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Purposeful Practice

Interpreting the Shapes of
Cumulative Frequency Graphs

Nearly all students scored
near the median.

High median score.

Low median score.

Even distribution of students
across the range of scores.

Most students scored near the median.
There are equal amounts of high & low scores.

Each of these cumulative frequency graphs show the test scores for different science classes.

How can we describe the results represented by each graph? How do the results relate to the median?

Most students scored very high
or very low marks.

Cumulative =~
Frequency
Cumulative N

Score

w

Cumulative
Frequency
Cumulative

»

Most students scored
high marks

Score
Few students scored

high marks

v
)]

Cumulative
Frequency
Cumulative

Score

~N
00

Cumulative
Frequency
Cumulative

Score

Frequency

™~

Frequency

=

Frequency

AN

Frequency

M

Score

Score

Score

Score
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Purposeful Practice

-

Sketching the

8 classes took a science test & their results are described below.

Shape of Sketch a cumulative frequency curve for each description.

Cumulative Data

Think about the rate the cumulative frequency increases above and below the median.

®)

1 2
23z 23z
5o & o
Even distribution of students g = Most students scored near the median. g &
[J] . [J]
across the range of scores. S = There are equal amounts of high & low scores. S =
O O
Score Score
3 4
£g 2z
50 "o
Few students scored S o Nearly all students scored S =
X € o . € o
high marks S & near the median. El
O O
Score Score
5 6
£2 2z
50 "o
Most students scored g > Most students scored very high E >
. [J] Q
high marks S or very low marks. S
Score Score
7 8
£g 2z
" O " o
S 2 ER-
Low median score. € o High median score. € o
g g
Score Score J
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Purposeful Practice

Cumulative Frequency Curves

/

1) 50 students took a Geography test. Their results were put into 4 groups.

A) Complete the table to find the cumulative frequency.

B) Plot the table data on the graph.
Remember we plot each group 50
at its highest value.
? 40
Mark [Frequency (EILIEELO Coord. 3
Frequency o
L 30
0-20 5 o
2
2140 | 22 22
£
>
41-60 14 3 10
61-80 9
00 20 40 60 80
C) Join the points with a curve. Mark

Could we join points with straight lines instead?
Should we start the curve at (0,0)?

D) We want to find the median. With grouped data we can estimate and use n + 2
Plot a line from n + 2 to the curve. What is the estimate for the median?

2) 30 students take a Science test.

Mark(m) | F. | C.F. Their results are put into 6 groups.
11<m<20| 2

g30
21<m<30| 7 g

o

Q
31<m<40 | 9 £20

=
41<m<50 | 8 & 10

=

£
51<m<60| 3 3 0
61<m<70| 1 10 20 30 N?grk 50 60 70

A) Find an estimate for the median

-

3) Mr Smith has drawn a cumulative frequency graph for
the results of his Year 9 students.

> 40 g
g . )
0%30 Upper Quartile /x/
2 joMedisn 7
Lower =
Quartile> £ 10
3 et
0
0 10 20 30 40 50 60 70 80
Mark

Mr Smith wants to measure the spread of the data, but he wants to eliminate

extreme values and focus on the middle 50%. To do this he marks the

first quarter (Lower-Quartile) and third quarter (Upper Quartile) of the data.
A) What is the interquartile range?

4) The data for Mr Smith’s Year 10 students is in the table.
A) Complete the cumulative frequency graph.
B) Find the median and the interquartile range.

Mark (m) | F. |C.F. 50
o<m<10 2
S 40
11<m<20 | 3 3
g 30
21<m<30 | 9 £
[
31<m<40 | 13 % 20
]
41<m<50 | 14 E 10
o
51<m<60 | 6 .
61<m<70 | 2 0 10 20 30 40 50 60 70 80
Mark
7iam<80 | 4 C) What comparisons can you make between

Mr Smith’s Year 9 and Year 10 students?

o
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Purposeful Practice

Cumuissive Fraquancy Graphs Customer support recorded how long customers had

A charity recorded the size of some Time, to wait before their phone call was answered.
donations it received. 200 mean ] . 4s) | Frea- | CF
E AmEAE EAREAmEAN INRESEARAEREEEE (seconds) Plot a cumulative frequency graph to show this data.
Complete a cumulative frequency 180 0<t<20 | 20
graph to show this information. 160 20<t<40 | 40 160
g 40<t<60 | 80 140
Donation, | _ Cumul. § 140 s >
d (£) WENY | Freq. | T 120 60<t<8 | 16 2120
0<d<? 20 L; 100 80 < t < 100 4 ;.’.100
2<d<4 60 £ 80 Use the graph to estimate E 80
4<d<6 80 g the upper quartile =]
60 . X o 60
6<d<8 40 3 (horizonal line from 120) 2
40 & lower quartile 3 40

Estimate the median donation size by 20 (horizonal line from 40). 20

plotting a horizonal line from 100 on .

the y-axis. 0 INEE IS NN NN SN NN AN N Use these readmgs to 0

0 1 2 3 4 5 6 7 8 | calculatetheinterquartile range. 0O 20 40 60 80 100
Donation (£) @ @ Time (seconds)

A food scientist records the sugar content in 1 kg of different snacks. @ @ A local council records English test results from two schools.

Plot a cumulative frequency graph to show this data. EooL I _ Wood Valley School
Sugar,s / — h hool
(grams) 100 <s<150|150<s<200|200<s<250|250<s<300|300<s<350 H Greatham Schoo

Freq. 4 10 14 6 6 400 Estimate the median result
u=>f for each school.
Q
3

Use the graph to estimate 50 5 300
the median & the S
interquartile range 10 2

2z 30 = 200
33 5 § The council wants all
E g 100 students to get 15 marks.
o w 10
0 = EEEEEEEE AmaEmEmmE ammEEmmEnn Estimate the number of
A students from each school
100 =0 50 o =00 £20 0- that got less than 15 marks
Sugar (grams) 50 ’

Marks
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Purposeful Practice

Students in 6 schools take an English exam (graded 5.0 to 9.5). Complete the box plot for each school.

Eumulative Erequency Graphs &:Box Plots Which school did best? Which was most consistent? What comments can you make about the maximums & minimums?

Abbotsfield School Beckley High Crickham School
140t T 140~ mnmmn am: T

> 120 ‘ > 120 o 120-FEEH e
g Bt g g
S 100 S 100 S 100
g g g /o
& 80 £ 80 7 L 80
(0] [ [
2 60 2 60 HHH 2 60 / i
= = HH = I
g 40+ % g 40 HHH g 40 :
3 / 3 e 3

20 AT 20 AT T I 20 / T T

0 04== 0 ‘ !

5 6 7 8 9 5 6 7 8 9 5 6 7 8 9
Grade What assumption has Grade Grade

been made?

Fiszaizeas e
R RN ENRER ERERERaREY
5 6 8 9
Grade Grade
Dennis Moor School Eagleton Secondary Frinley High
O T 0T 140
> 12044 ST EOS COed SO WSO FU EO > 120 > 120
o c  HHH NEE SRS c
$ 100 $ 100 $ 100
8‘ INNNE ENENE SEEEN ANEEEEEEET i T 8’ T T ] T - g‘ u T T o/
& 80 f L 80 L 80 ¥
] i ] ] AT
2 60 { 2 60 2 60 =
o iy mm o T o T peal
g 40 /— g 40 s g 40 A
3 > > ] RBP4
© 20 © 20 © 20 ‘
e i T ! i R ! !
5 6 7 8 9 5 6 7 8 9 5 6 7 8 9
Grade Grade Grade
EEEEEEE e b e
B e A aE ERaR Amamananas
5 6 7 8 9
Grade
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Purposeful Practice

4 Cumulative Frequency Graphs & Box Plots 3) These two tables show the results for Year 7 and Year 10 end-of-year English tests.)
1) The cumulative frequency graph below show:s the results of a Year 8 science test. Year 10 Mark (m) . CF.
Josh got the highest mark in the class with 76. Min=0
Samantha got the lowest with 7. Year 7 Mark (m) F. | C.F. M55i=192 0<m<10 1
A) Find the Median, Upper Quartile and Lower Quartile from the graph. Min=8 0<m<20 15 11<m<20 1
B) Combine all this data to create a box plot. Max = 99 21<m<40 2 21<m<30 7
| 41<m<60 | 18 31<m<40 | 12
g 40 *”J‘ 61<m<80 | 11 41<m<50 | 16
S .| 81<m<100 | 4 Sl<m<60 | 13
g 301 i o A 61<m<70 | 15
T )(/ A) Plot both sets of data on the single grid. 71<m<80 2
> 20
= B) Use the graphs to plot two box plots 81<m<90 2
S on the same grid.
> 91 100
g 10 B C) Compare the data. Which class did best? sm<
o
0 t
0 10 20 30 40 50 60 70 80 70
Mark :
60
>
! § 50
0 10 20 30 40 50 60 70 80 >
Mark £ 40
(]
2) This cumulative frequency graph shows the results of a Year 10 science test. = 30
©
- =
S 30 A) Use the data to complete § 20
% i ERaE e e the box plot. ;
(0]
=20 10
E) B) What comparisons can
= 10 you make between 0 f f HH
E RN R A the Year 8s and 0O 10 20 30 40 50 60 70 8 90 100
3 ol i the Year 10s? Mark
0 10 20 30 40 50 60 70
Mark Year 7
E— o Year 10
0 10 20 30 40 50 60 70 80 90 100
\_ Mark Mark J
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Purposeful Practice

®

80 Year 10 students take a
science test.

0 10 20 30 40
Marks
The data was not groupedto
create the box plot. S 80—
o 60
(9]
< 40
Which points can we plot .g
to create a cumulative ® 20
frequency curve/polygon? g 0
3 o 10 20 30 40
Marks

®

A scientist takes a sample of

400 stalks of wheat and 40 60 30

120

Pirate Penny weighs the 30 diamonds 30
she has plundered! >
c 25
(]
3
g 20
fre
9 15
Weight, F=
S8 5 10
(She doesn’t group the data.) g
= 5
Plot the data on the grid. - 0
0 10 20 30 40

What shape do we expect a
cumulative frequency curve to
have outside the interquartile range?

Weight, g

Race times for 400 charity runners in the Green Park 20K.

measures the heights.
Time, minutes
To create the box plot, they 500 The data was sorted into 3 groups to dio
group the data and calculate the median & the quartiles.
use the minimum & maximum. 200
Plot a cumulative frequency curve. § 300
. g g :
Plot a cumulative S How can we use this curve to z
frequency curve. o 300 m estimate the mean finishing time for =
9] o 200
o the runners? >
Where do you think it should o ®
meet the x-axis? ® 200 Is a curve or a polygon more accurate? g =
S 5 100
£ O
>
o
100
0
70 80 90 100
0 Time, minutes
40 60 80 100 120
Height, cm
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Purposeful Practice

1. In an experiment, 50 children and 50 adults were given 10 seconds to run
as far as possible. The results for the children are shown below.

The slowest adult went 42 m, the fastest went 88 m. The adults’ median
was the same as the children. The lower quartile was 54 m and the upper
quartile was 74 m.

a) Complete a box plot to show the adults’ results.
b) Which group had the furthest and shortest distances?

Box Plots

3. The table below shows data for the salaries of

100 men and 100 women.

a) Complete box plots to show this data.
b) Comment on the difference between men’s and women’s salaries.

c) Which group had the smallest range? Lowest Lower Upper Highest
" Median .
Salary Quartile Quartile Salary
Adults
Men £6000 £14,500 £21,000 £23,000 £43,000
Women £5500 £13,000 £19,000 £22,500 £32,000
i
Children
[
T

40 50 60 70 80
Distance (m)

2. Two classes took the same physics assessment.

Class A scored a median of 90, a lower-quartile of 80 and an interquartile
range of 22. The highest score was 108 and the range was 42.

a) Complete a box plot for Class A. Which class was more consistent?

I T
5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

Class A

[ } Class B

Salary (£)

4. The table below shows the monthly income for 100 individuals.

a) Draw a cumulative frequency graph for this data.

b) Use your graph to estimate the median, as well as Q; and Q,.
c) The lowest income was £1250, the highest income was 1750.
d) Complete a box plot to show this data.

70 80 90 100 110
Score

— 1201- 1301- 1401- 1501- 1601- 1701-
1300 1400 1500 1600 1700 1800
Frequency 8 22 32 19 14 5
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Fluency Practice

1. The length in mm of 80
leaves is recorded in a

(a) Complete a cumulative
frequency table.

(b) Plot a cumulative frequency graph. (c) Find the median

length.

grouped frequency table. i
Length L Length L Cumulative 7
Fr n
(mm) equency (mm) Frequency 185
- d) Find the interquartile
20<L <30 (
— 4 20<L =30 =~ range of lengths.
30<L<40 7 20< L <40
40< L <50 15 20< L <50 i
50<L=60 23 20<L <60 - (e) Find an estimate for
the number of leaves
60<L<70 22 20
20<L=<70 greater than 75 mm in
70<L <80 9 20< L <80 40 length.
0 10-—20-30— 4050607080
2. The areas in m? of 200 gardens are recorded in a grouped (a) Plot a histogram. (b) Use your histogram
frequency table. to estimate the number
1 of gardens that are
2
Area (m?) Frequency g larger than 220 m?2.
0<A<50 10
50 <A < 100 25 98
Al (c) Use your histogram
100 < 4 <200 80 04 to estimate the median
200 < A < 300 65 o3 garden size.
300 < A <500 20
0 100 200 300 400 500
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Purposeful Practice

Frequency Polygons to Cumulative Frequency Graphs

8 different classes took a science test. Can you complete a cumulative frequency graph for each set of results?

>
Q
c
(]
3
(o
(]
e
A
0% Score 100%
)
c
(]
5 —I—
o
(]
e
B
0% Score 100%
)
c
(] j
3
o
(]
s
0% Score 100%

Frequency

I
0% Score 100%

Cumulative Cumulative Cumulative

Cumulative

Frequency

|
0%

Frequency

Score

100%

0%

Frequency

Score

F
100%

0%

Frequency

Score 100%

|
0%

Score 100%

Frequency

1
0% Score 100%

Frequency

0% Score 100%

Frequency

0% Score 100%

Frequency

1
0% Score 100%

Cumulative

Cumulative

Cumulative

Cumulative

Frequency

T
0% Score 100%

Frequency

0% Score 100%

Frequency

0% Score 100%

Frequency

I
0% Score 100%
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Purposeful Practice

@ @ Match each stem & leaf diagram with a cumulative frequency graph.
A cinema asked for the ages of people in a screening audience. 0l 225 21667899
Convert the stem & leaf diagram to a cumulative frequency graph. 31223459 1 1557 3 23334
What groups will you use? 4 15577 21223449 4112556
Key 1|3 means13 - 5]2555 312446668799 511334777
2 40 6349 4111234558 6 4458899
0(667899 a T
1123334 §'30 5123378 711222899
> 1112556 L“:’ZO 61779 8112228
311334777789 £ 10 E
4445668899 g o 2S 12851 SRERS E20R1 822 ] g
51222 3 0 10 20 30 40 50 60 70 @ S
Age = 2 w
3 k] ©
5 E
What is the modal value? S 5
g O
Estimate the median from the graph. Is it accurate? © Age Age Age
® To decide who to advertise to, a theatre samples the @
. ’ P 4t szzs saan semms pmmn pummn na ) 5 Use this frequency table to estimate a mean age
audiences for both performances on a Saturday. g &6 for the evening audience.
" (]
Plot both sets of data as cumulative frequency curves. ;',' so+ |- el
26 for afternoon S 40 10<a<30
Key 6|2|3 MeanS 23 for evening 2 <
£ 30 30<a<50
afternoon evening € 2 50<a< 70
o
322 1777899 10 70<a< 90
76555 223558889 0
8875411(3(77888889999 g 20 e 9
8765221 124455788

987433332
888554422111
9998777666
4332221

0O NO U1 A WN B

1123677
222378
1112234
2366

Use the graph to estimate the

difference in median age between the audiences.

Are the groups representative of
the raw data they contain?

Would you analyse the data differently if
one audience member was actually 20?

Can you think of a quick method to
find the mean from the raw data?
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Purposeful Practice

Frequency Diagrams with... Bounds

30 students have their heights measured to the nearest foot. The heights of 30 sunflowers are truncated to a whole number
Draw a cumulative frequency diagram for these data. of metres. Draw a histogram for these data.
Height Height Height Height
(to nearest foot) (inequality) Frequency (truncated) (inequality) Frequency
4 <h< 12 0 <h< 3
5 14 1 17
6 4 2 10
100 random numbers between 0 and 10 are rounded to the The side lengths of 30 cubes are measured to the nearest cm.
nearest prime. Draw a histogram for these data. Draw a frequency polygon for the volumes of these cubes.
Numbe_r I_\lumb_er Frequency Side Length YOIume Frequency
(to nearest prime) (inequality) (to nearest cm) (inequality)
2 <n< 15 1 <V < 11
3 24
2 9
5 24
7 30 3 10
11 7
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Fluency Practice

{11'01'682} =D
{s@aqunu ppo} = g
{65xs¢gx}=vy
{aarsnpur gT 03 1} = 2

‘wedbelp UUsA e yym arensn||I

{s Josapdmnu} = 9

{€ Josaydnnuw} = g

{z Josapdumu} =y
{aarsnpur 0z 0201} = 2

‘wedbelp UusA e yym aiensn||l

{ry'6°fa} =0
AN sm:m sb -\BW — m
{Mry}=vy
{paisnpui [ 01 v} = 2

‘welbelp UUSA B YyiIm a3ensn||I

{€ Josapdunu} = H
{9 fosajdnmu} = g
{suaqunu awrud} = y
{parsmpur zr 011} = 2

‘welbeip UUSA e Yyam aieisn||I

{aarsnpur L03¢} =D
{suaqunu uaaa} = g

{parsnpurigort} =y

{oarsnppur 01 021} = 2

‘welbeip UUSA e Yyam a1eisn||I
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Fluency Practice

Statement
1 € {odd numbers}
1 € {prime numbers}
2 ¢ {odd numbers}
Red € {colours}
Red & {colours}
9 € {prime numbers}
Chocolate & {fruits}
scalene € {types of triangle}

cylinder € {2D shapes}

True or false

True
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Fluency Practice

A =1{1,9,15,23,100}

B= B c A?

{1,9} Yes

{0,1,9}

(23,9}

{100, 1}

{9}

{23,9,1,100, 5}

{0}

{100, 23,15,9,1}
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Fluency Practice

For each of the following say if the statement is true or false.

A=1{1,4,9,16,25} B={1,4} C={1,8,27,64,125} D ={1,27} E = {4,1}

a)Bc A

d)B=E

g)27€cC

b)AcB

e)BccC

fYEcD

c)6 €A

fiDcC

h)25€ A
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Purposeful Practice

1. §=1{4,5,6,7,8},
A=1{56,7}
B = {6,7,8}
Construct a Venn Diagram to show these sets.

2. §={1,234,5,,7,8}

A=1{1238},
B = {3,4,5,8}
¢ ={1,56,8}

Construct a Venn Diagram to show these sets.

3. §={12,..,10}
A = set of all primes
B = triangular numbers
C = 1 less than multiple of 4
Construct a Venn diagram for these sets.

4.

Xo

You have two sets A and B and B € A. Draw a
Venn Diagram (without any numbers) that
indicates the relationship between the sets.

You have three sets A, B and C and

A c C. Draw a Venn Diagram (without any
numbers) that indicates the relationship between
the sets.

The power set of a set is the set of all possible
subsets, including the empty set and itself. E.g.
P({1,2) = {8, {1},{2},{1,2}}
a. Determine P({1,2,3})

b. Determine how many members P(A) has
for a set of A of size n.
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Fluency Practice

24 students were surveyed
about their hair.

The results are below.

i)

Curly Long Short
Chris Chris Edward
Fred Diana Anna
Anna Kris Viv
Tess Fred Lisa
Olly Noel will
Mark Robert Tess
lona Yuna Ben
Jessica Zoe Olly
Ben Shay Xena
Peter Jessica
Mark
George
lona
Hannah

®

Complete the Venn diagram using

letters for the student’s names.

¢ 13 study Science and Drama.
¢ 37 study Science and not Drama.

* 8study Drama and not Science.

%

70 students were asked if they study

Science or Drama.

E Curly Hair

Long Hair

If you pick a student at random, what is the probability...
P(Curly Hair) = P(NOT Curly Hair) =
P(Long AND Curly Hair) =

P(Long AND NOT Curly Hair) =

P(Curly OR Short Hair) =

e

50 students were asked if they study
Geography or English.

* 5study Geography and not English.
« 25 study English and not Geography.

« 20 study English and Geography.

Geography

English

If | pick a student at random, what is the probability they...

P(study English) =

P(study Geography) =

P(study Geography AND English) =

Drama

N

Science

% §

45 people bought
one or two scoops of ice cream.

* 20 bought strawberry.
* 10 didn’t buy chocolate or strawberry.

* 30 bought chocolate.

Strawberry Chocolate

If | pick a student at random, what is...

P(study Drama) =

P(study Science) =

P(don’t study Science OR Drama) =

How many people bought both flavours?

If | pick a person at random, what is...

P(strawberry) =
P(only chocolate) =

P(only one flavour) =
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Purposeful Practice

I Draw a Venn diagram to represent each sef of information

a: b-
There are 80 students. 50 chidren were eating lunch
9 students study French (F) and German (6). 11 students only had chips (C).

35 students only study French 20 students only had a burger (B)

c d-
I a group of 24 sfudents, There are 32 students.
13 like only oranges (0) 24 students study History (H), Geography (6) or both

2 like only bananas (B). 15 students only study History,

2 students do not study French or German. 13 students had both chips and a burger. 4 don’t like oranges or bananas. 5 students only study Geography

2- Draw a Venn diagram fo represent each set of information
a: b-

c d-
40 people were asked if they had a caf (C) 110 workers were asked if they liked fea (T) In a class of 24 students, 100 people were asked if they had visited
or a dog (D) or coffee (C) 12 students play the piano (P). Rome (R) or Paris (P).
10 people owned both pets. 90 workers liked fea I3 students play the guitar (). 38 had been to Rome.
I7 peaple owned a cat. 41 worked liked coffee. 4 students play neither instrument. 80 had been fo Paris.
4 people didn’t own either pet. 25 worked lke fea and coffee. [ had not been fo either city,

3- Draw a Venn diagram fo represent each set of information
a

32 students were asked which club they belong to.

6 students are only part of the art club (A)

2 sfudents are only part of the chess club (C)

3 students are only part of the drama club (D)

5 students belong to all three clubs.

2 students are part of the art and chess clubs, buf not the drama club.

15 student is part of the art and drama clubs, but not the chess club.

7 students are not part of any of the clubs.

b-

00 people were asked which fruits they liked

40 people said they liked melons (M)

42 people said they liked pears (P)

25 people said they lked strawberries (S)

6 people said they liked all three frufs.

20 people said they liked melons and pears, but not strawberries.
10 people said they liked pears and strawberries, but not melons.
6 people said they liked melons and strawberries, but not pears.

4 Find the value of x, and then find the frequency of each region.

a S|F 6
150 students were asked whether
they studied French or German.

o0

. £

C D
30 people were asked whether
they had a dog (D) or a cat ().
2
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Purposeful Practice

‘30q 10 SOISAYJ I0 AIISTUIOY)) SeIpnjs Juepnis oys ey Lriqeqold ayg purg (9)
O
's0184Y J 10 A30[01 10U N AIISTWRYY) SIIPNIS Juapnas a3 ey Ariqeqold oy purg (q)
‘“TWOPURI J& PJIS[os ST 989[[00 91} B JUSPNIS g Iedf V
“UOTYRULIOJUI STYY Jueseidol 0} wreIderp uuop e meiq (e)

‘s300[qns 9so7) JO ¢ [[® ApNIs sjuapnIs ¢
‘A3o[org pue sosAYJ [10q ApNjs sjuapnis G
'so1sAy g pue A1istwey)) yjoq Apnjs syuepnis 11
“A1ystwiey)) pue A3o[org 1j0q Apnjs sjuspnis ,
's018AY 4 Apnjs syuepnis (g

‘A1ystwey)) Apnjs sjuapngs gg

‘A3oforg Apnjs syuapnjs (g

"gT Tedx Ul SHUepNIs ()8 Sey 939[[00 Y
*300[qns 1o131eu peral Aoty ANfiqeqoid ayy purg (p)
‘syjew jou Jng £103s1y peal Loty Ayiqeqoid oy pur (o)
“WOPURI Je PIYod[es ST AoAINS 9} WOIJ JUepNIs
"A109STY] puR SYIRW YJ0q APNIS OYMm SJUSPNYS JO Ioquunu oY) purg (q)
“UOTYeNYIS 91) JOo WeIdelp UUA © melJ (e)

“IOU)IOU peal UoAdS ‘AI109sTy Apnjs Ajuom T, ‘Syjpewt
Apnjs A1 A109S17 10 Sypewr Apnjs £o73} 19Y10YM O} SB PIASAINS oI SJUSPNIS [9A9] Y AIXIS €

‘1oded suo A[uo pee1 Loty Ayiqeqoid oyy put (p)
‘uerpreny) ayj jou inq yderds(a], a3 peal Loy Liqeqoid oy purg (9)
‘TOpUeRI JB Pajod[es ST AoAIms oy} w0} uosiod Y

‘ydeiSepe], oys pue uerprenx) oyj yjoq peai oym o[doad jo requnu oy purg (q)
“UoTYeNYIS 91} Jo WreIdelp UUA © melJ (e)

“I9U)IOU Peal 9AL] ‘URIpIENy) ayj peal AIryJ, ‘ydeiss[ay, oy3 peal
£y10q ‘ydei8e[o], oy} 10 UBIPIENK) oY) Pl AoY} I9Uoym 03 se pakoains ore o[doad AY1q g

‘sy10ds omj a1} Jo auo Auo o1 Loy Ariqeqold oy purg (9)

‘[Teqaoo] 1ou AqSni zoygieu a1 Loy Lyrmiqeqold ayg purg (q)
‘TopURI JB Pajod[es S AoAaIms o) w0} uosiod y
“UOTYeNYIS 91} Jo WreIdeIp UUA © melJ (e)

qjoq oI 6%
“Aq3n oY1y 09
"11eq3003 &1 04
‘Treqio03 10 £q3ni Aofus Aoy} Ioyjoym 0} sk pakoains are o[doad (0T T

(. So1qeLrea 1oy
QUNOP 7, UOP OYM [OOUDS Ul SJUSPTN)S JO IOQUINU Y] 8q T 397, d[durexa I0) St 41 JeyMm SUYSP JSNU
NOA USY) 9IOYMOWOS T UR 9ONPOIJUI NOA JT 9T {§9)qDIUDA L12Y) dULY2P O} POPUIWISI 9IC SUOI)R]

Page 142



Purposeful Practice
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Purposeful Practice

8. A person’s blood group is determined by whether or not it contains any of 3 substances
A, B and C. A doctor surveyed 300 patients’ blood and produced the table below.

Blood contains No. of patients

only C 100
A and C but not B 100
only A 30

B and C but not A 25
only B 12

A, B and C 10

A and B but not C 3

(a) Draw a Venn diagram to represent this information.

(b) Find the probability that a randomly chosen patient’s blood contains substance C.

Patients whose blood contains none of these substances are called universal blood donors.

(c) Find the probability that a randomly chosen patient is a universal blood donor.
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Purposeful Practice

[JMC 2002 Q11] The Pythagoras School of Music
has 100 students. Of these, 60 are in the band and 20
are in the orchestra. Given that 12 students are in
both the band and the orchestra, how many are in
neither the band nor the orchestra?

[Edexcel S1 May 2010 Q4] The Venn diagram in
Figure 1 shows the number of students in a class who
read any of 3 popular magazines A4, B and C.

|
/=

L \2) /s J \
0 NP

One of these students is selected at random.
(a) Show that the probability that the student reads

more than one magazine is % . ()

(b) Find the probability that the student reads 4 or
B (or both). ?)
(c) Write down the probability that the student
reads both 4 and C. )]

Given that the student reads at least one of the
magazines,

(d) find the probability that the student reads C.
?

3. [Edexcel S1 Jan 2010 Q4] There are 180
students at a college following a general course in
computing. Students on this course can choose to
take up to three extra options.

112 take systems support,
70 take developing software,
81 take networking,

35 take developing software and systems support,
28 take networking and developing software,
40 take systems support and networking,

4 take all three extra options.
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Fluency Practice

For each population of shapes, complete the 4 Venn diagrams.

Creating Venns
b 2
grey circle . grey square O. 4
@ <J OV
d o N
circle white . circle square D DO
(D °
b 4
white triangle s grey circle DO Qq s
@ > O A
O p <
d L]
black square ¢ polygon grey Q O
(D v

a b
. &
grey circle white square
Is this a correct diagram?
o d
black square triangle white
a b
. S .
pentagon white black triangle
c d
not &[ odd no.
square grey of side triangle
\g—/ white

pentagon

% How else could we draw these last two Venn diagrams? *
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Fluency Practice

Ifizlf::‘f)riz Creating Venn Each diagram shows a different bag of coloured shapes.
pthis bag eating venns Complete the Venn diagrams & use them to calculate each probability.
1 a 2 a
: : ] : :
Q grey circle grey square O O grey circle white triangle
O What is... P(grey shape) = :] What is... P(grey circle) =
I:I O P(grey circle) = 7 \j D P(not a white triangle) =
P(grey square) = ‘ P(not grey and not a circle) =
3 a b 4 a b
: : ® : :
Q . A grey circle black square <] O pentagon white grey square
: What is..

" P(a grey circle) =

P(not a black square) =

A square has been picked from the bag.
What is the probability it is black?

As a percentage, what is...

P(not a white pentagon) =

P(a grey shape is a square) =

P(a square is not grey) =
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Fluency Practice

quadrilateral

. Shape
regular white Venns

If a shape is picked randomly, what is:

P(a regular white quadrilateral)

P(a white quadrilateral)

;\ . A pentagon has been picked,

\V
. O : irregular grey O . O
3T V9 e
m U 2 '(
O\ g G
4 e N
®

what is P(it is grey)?
‘ Q A grey shape has been picked,
what is P(it is an irregular pentagon)?

quadrilateral regular

grey

If a shape is picked randomly, what is:
P(a irregular grey quadrilateral)

P(a regular non-grey shape)

hexagon regular

white

What is...

P(the shape is white, given that it is regular)?

P(an irregular shape is not white)
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Fluency Practice

®

The General Addition Law

@ 3

!! g even rime |E even square @ va g odd square
A fair spinner. A fair spinner. A fair spinner.
P(even) = P(prime) = P(even) = P(square) = P(odd) = P(square) =
P(even or prime) = P(even or square) = P(even or square) =
@ even >6 @ g prime <8 multipleof 4 multiple of 5

10 cards: 1to 10

P(even) =

V/// §

Q

P(greater than 6) =

P(even or greater than 6) =

15 cards: 1to 15

P(prime) = P(less than 8) =

P(prime or less than 8) =

"B
20 cards: 1to 20

You can complete
the Venn
diagram with totals.

P(multiple of 4) = P(multiple of 5) =

P(multiple of 4 or multiple of 5) =

@

A bag contains
50 spheres with

g

the numbers
1to 50.

P(multiple of 7 or even) =

g

A bag contains
100 spheres with
the numbers
1 to 100.

P(multiple of 4 or a multiple of 10) =

O

30 students:

12 with blonde hair
13 with glasses

10 students without

blonde hair or glasses

If we pick a student that is blonde,
what is the probability they wear glasses?
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Fluency Practice

conditional probability
and venn diagrams

(1)

@)

30 students in a class

20 have a brother

16 have a sister

12 have a brother but not a sister

what is the probability of picking a
student at random that has a brother,
given that they have a sister?

50 students
went to an activity camp
38 did climbing
13 did climbing and canoeing
4 did neither climbing or canoeing

what is the probability of picking a
student at random that did canoeing,
given that they did not do climbing?

2)

(4)

a survey of 125 students

asked whether they have a cat or a
dog in their home

61 had a cat

68 had a dog

13 had neither

what is the probability of picking a
student at random that has a cat,
given that they have a dog?

a discrete survey of 90 students
asked if they have a laptop or a
tablet, or both, or neither

40 had a laptop

57 had a tablet

23 had neither

what is the probability of picking a
student at random that has a laptop,
given that they own just one of these
devices?
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Purposeful Practice

Venn Diagrams with Algebra

(a)

(b)

(c)

Some children are asked about
whether they have any sisters or
brothers. Six children said they had
both sisters and brothers. Eight
children said they had no sisters or
brothers. Seven children said they had
brothers but no sisters. x children said
they had sisters.

(i) Complete the Venn diagram, giving
numbers in terms of X where needed.

B S

(ii) Given that there are 30 children in
total, find the value of x using
algebra.

Some students are asked whether they study
French, German or Spanish. Four students
study all three languages. Six study both
French and German, and x students study

French and Spanish. No students study both

German and Spanish but not French. 21
students study French. 15 students study
Spanish. 18 students study German. All
students must study at least one language.

(i) Complete the Venn diagram, giving
numbers in terms of X where needed.

F G

S

(ii) Given that there are 40 students in total,
find the value of x using algebra.

Some TV viewers are asked whether they
enjoy drama, comedy or sport programmes.
Six viewers enjoy none of them. x viewers
enjoy all three programmes. 15 viewers
enjoy both drama and sport. 30 viewers
enjoy both comedy and drama. 21 viewers
enjoy both sport and comedy. 43 viewers
enjoy comedy. 56 viewers enjoy sport. 38
viewers enjoy drama.

(i) Complete the Venn diagram, giving
numbers in terms of x where needed.

D C

S

(ii) Given that there are 90 viewers in total,
find the value of x using algebra.
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Fluency Practice

Shade +he regions corresponding +o +he Sets

B

A

B

A

B

A

oy

A AuB ANB B'
A 5 A = A B A g
AU B' A'NB A'NB (AU B)'
A B A B A B A B
C
C' BuC ANC’

ANC
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Fluency Practice

Shading Two Set Venn Diagrams

(a) (b) (c) (d)
Shade A’ Shade AN B Shade AU B Describe the region shaded
¢l a B ¢l a B ¢ a B ¢l a B
(e) () (9) (h)
Describe the region shaded Shade AN B’ Shade A' N B’ Describe the region shaded
¢l 4 B ¢l a B ¢ a B ¢l a B
(i) @) (k) U]
Shade A’ UB Shade (AU B)' Describe the region shaded Describe the region shaded
£, 5 M4 g || ¢[a B ¢l a B
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Fluency Practice

Sets and Venns Revision

(a) (b) (c) (d)
§=1{1,2,3,4,5,6,7,8,9,10} §=1{1,2,3,4,5,6,7,8,9,10} §=1{1,2,3,4,5,6,7,8,9,10} A={1,3,5,7,9}
A={1,2,3,4,5,6} A = {factors of 9} A = {factors of 9} AnB ={1,3}
B = {even numbers} B = {multiples of 4} B = {multiples of 4} AUB=1{0,1,23,4,57,9}
List the members of AnB List the members of AUB Anna says that An B = @. Is she List the members of B
correct?
(e) (f) (9) (h)
Shade the region which Shade the region which Show in a Venn diagram. List the members of B’
represents A n B’ represents A'UB §={1,23,4,56,78,9 10} and A'nB’
A={1,4,09, 10}
$[ 4 B S 4 B B=1{2 4,68 10}
ap B
(i) @)
In a group of 20 students, There are 32 students in a -
11 like Maths and 10 like Maths English class. 21 students like Spanish Geography

English. 2 like neither
subject.
(a) Complete the Venn
diagram.
(b) How many students
like Maths but not English?

Spanish and 15 like
Geography. There are
twice as many students
who like both subjects as
like neither.

(a) Complete the Venn
diagram.

(b) How many students
like only Spanish?
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Fluency Practice

A shape is
picked from
this bag...

ol
O [
ODg
S

O vw
%%

[ N
v O

S

O 4

N

Creating Venns

Each diagram shows a different bag of coloured shapes.

Complete the Venn diagrams & use them to calculate each probability.
Shade the diagrams to show the areas defined by the notation.

a b 2
Grey Circle a Grey Square D O
() ® v
> N
c P(GUC)= C><:7 O
Square White D
P(GUS)= O
||
@ P(SUW)=
a b 4
Black Triangle . Grey Circle Q O O

Square

P(T") =
P(G) = a @

v O
P(SUG)=

a b
g . . .
Grey Circle White Triangle
¢ P(GNC)=
3
Black Square
@ P(W N T) =
P(BNnS)=
a b
8 . g
Pentagon = White Triangle Black
C
£ PPUW)=
Grey Square
@ P(T N B)=
P(G'nS’)=

Page 192




Fluency Practice

8 L0® NNDD>DD
UQ\V >

“n
> —

. Shape
Regular White Venns Q

Quadrilateral

Shade RNWNQ Q

If a shape is picked randomly, what is: Q
P(W’) =
Irregular Grey O .
Pentagon G ‘
Shade GNP O G

What is the probability of randomly 4 '
picking a shape in the set (GNP)’ ? O

Quadrilateral Regular

Grey

Shade QUR
If a shape is picked randomly, what is:

P(QURUG) =

Hexagon Regular

White

Shade RUW

What is the probability of randomly
picking a shape in the set (HUW)’ ?
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Fluency Practice

© § A B @ Remember! § A
E: {1' 2’ 3[ 4' 5[ 6' 7I 8[ 9[ 10} ’
A={1,2,3,4,5,9,10} SR NCle
B={3,5,6,7, 10} ANB=AANDB
AUB=AO0ORB
Complete the Venn diagram.
94
If | pick a number at random what is... Thue orEalse?
P(A) = P(A AND B) = P(A N B) = PIA) == T PIA N B) =—
2 10
’ 4 7
P(NOT A) = P(A') = P(AORB)=P(AUB)= P(B) = — T/F P(A U B) = —
5 10
4
P(B’) = P(AORNOTB)=P(AUB’) = P(A') = E T/F P(AUB’) = E
®
> B F @ 100 students were asked
50 StUden_ts were asked about their school subjects: E H
about their lunch.
25 students had a burger (B) 15 studied History (H), French (F) and Drama (D).
. 40 studied Drama and History.
35 students had fries (F) 25 studied History and French.
15 students had both. 55 studied History.

22 studied French and Drama.
3 studied only Drama.
40 studied French.

Complete the Venn diagram.
How many students had neither F or B?

If a student was chosen at random, what is... PBNF)= Complete the Venn diagram with this information. F
i P(H) =
P(FUB)=
P(F) = P(D) = P(DNF)= P(HUD)=
P(B’) = P(FFnB)= P(F) = PHNFND)= PDUF)=
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Purposeful Practice

venn diagrams 5

1. 60 people were asked if they read either of two local
newspapers, the Chronicle and the Echo.

2. 85 people were asked about whether they like tea or coffee.

67 like at least one of the drinks.
29 like tea, but not coffee.
22 like coffee, but not tea.

12 people read both newspapers.
36 people read the Chronicle.

25 people read the Echo. (a) Write the number of

people who belong in each
section of the Venn
diagram.

(a) Write the number of &
people who belong in each C E
section of the Venn diagram.

—
(@)

(b) One of the people is
chosen at random. Work
outP(TnC)=

(b) What proportion of
people read neither
newspaper?

4. Students at a college can take part in different extra-curricular

3. At a school, all pupils study French, Spanish or both. SLLeTn . < ‘
activities, including Aerobics classes, Badminton and Chess club.

In a class of 30 pupils 21 pupils study French and 13 pupils

In a group of 140 students,

Sudy sSpanish. 7 do all three activities,
(a) Write the number of 2 34 do aerobics and badminton,
people who belong in each F S 22 do aerobics and chess,

19 do badminton and chess,
76 do aerobics,
62 do badminton,

section of the Venn diagram.

(b) A pupil is picked at

random from the class. 46 do chess.

Work out:

P(F N S)= (a) Complete the Venn diagram. C
P(F) = (b) How many students do

none of the three activities?

it ) ) e o o ! ) o o it o, o ! o) e o o ] )
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Purposeful Practice

venn diagrams 6

1. The proportion of elements in three of the sections of a Venn
diagram are shown.

2. In a survey, people were asked about their pets.

cat, given that they have a dog.

1

|

1

: 34% had a pet cat (C) [
An element is chosen at 1 42% had a pet dog (D) C D
random. Work out: @ : 11% had both a cat and a
(@)P(AUB) = A B : 00

1 (a) Write the proportion of
(b) P(B) = I people who belong in each

: section of the Venn diagram.
(c) P(A) = L

3 1 (b) One of the people is chosen at random.

(d)P(®B) = : Work out the probability that they have a

1

1

-

4. Students at a school can choose to study GCSEs in Art,

3. The proportion of elements in two of the sections of a Venn -
Geography and History. @

diagram are shown.

In a group of students, G
12% study all of the subjects,
19% study Art and Geography,
(a) Complete the Venn diagram. 23% study Art and History,

1
1
1
1
1
A fifth of the elements are in neither A nor B. :
1
1
1
@ I 27% study Geography and History,
1
1
1
1
1
1
1
1
1
1
1

(b) One of the elements is

40% study Art,
chosen at random. A

54% study Geography,
2% study none of the subjects.

w

Work out the probability that H

the element is in A, given
that it is not in B.

(a) Complete the Venn diagram.

(b) What proportion of the Art students also study History?
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Purposeful Practice

o The numbers in the Venn diagrams show the
Venn dl(]gr‘(]mg 7 proportions of elements that belong in each
section. Use the clues to complete them.
P(ANB) =% P(C)=0.5 P(CUD)=0.6 P(E’) = P(F) PGNH)=0
P(G)=0.3 P(1UJ)=P(I) + PQJ) P(K) = P(K’) P(L):P(L')=2:3
& & &
A B C D E F
7%
& & &
G H I J K L

A&B | C&D E&F | G&H | &J K&L

Put a tick in the :
5 correct boxes. Exhaustive

Mutually Exclusive

Independent
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Exam Questions

The following results were obtained from a survey concerning the
reading habits of students.

60 % read magazine P
50 % read magazine Q
50 % read magazine R
30 % read magazines P and Q
20 % read magazines Q and R
30 % read magazines P and R
10 % read all three magazines

A group of 30 children are surveyed to find out which of the three sports cricket (C),
basketball (B) or volleyball (¥) they play. The results are as follows:

3 children do not play any of these sports
2 children play all three sports

6 play volleyball and basketball

3 play cricket and basketball

6 play cricket and volleyball

16 play basketball

12 play volleyball.

(a)  Represent all of this information on a Venn diagram. (a) Draw a Venn diagram to illustrate the relationship between the three sports

played.
(b)  What percentage of students read exactly two magazines?

(b)  On your Venn diagram indicate the number of children that belong to each region.
(c)  What percentage of students read at least two magazines?

(c)  How many children play only cricket?
(d)  What percentage of students do not read any of the magazines?
100 students were asked which television channel (MTV, CNN or BBC) they had watched the | The sports offered at a retirement village are Golf (G), Tennis (7) and Swimming
previous evening. The results are shown in the Venn diagram below. (S). The Venn diagram shows the numbers of people involved in each activity.

& &
MTV CNN
/) NEANY
4
7 s
BBC
. P . : (a) How many people
From the information in the Venn diagram, write down the number of students who watched :
@) only play golf?

()  both MTV and BBC; (i)  play both tennis and golf?
(b)  MTVor BBC; _ (i) do notplay golf?
Eg S/II:II“I;I/' ?)Irldc?\&cbzltl;l::g\gg?/’ (b)  Shade the part of the Venn diagram that represents the set G’ N S.
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Exam Questions

In a club with 60 members, everyone attends either on Tuesday for
Drama (D) or on Thursday for Sports (S) or on both days for Drama
and Sports.

One week it is found that 48 members attend for Drama and 44
members attend for Sports and x members attend for both Drama and

Sports.

@ @O Draw and label fully a Venn diagram to illustrate this
information.

(ii)  Find the number of members who attend for both Drama
and Sports.

(i) Describe in words the set represented by (D N S)".

(iv)  What is the probability that a member selected at
random attends for Drama only or Sports only?

The club has 28 female members, 8 of whom attend for both Drama

and Sports.
(b)  What is the probability that a member of the club selected at
random

@) is female and attends for Drama only or Sports only?

(i)  is male and attends for both Drama and Sports?

The sets 4, B and C are subsets of U. They are defined as follows:

& = {positive integers less than 16}

A = {prime numbers}
B = {factors of 36}
C = {multiples of 4}

(a)  List the elements (if any) of the following:

N 4
(i) B
(i) C

iv) AnBnC.

®) (@) Draw a Venn diagram showing the relationship between the sets U,
A, Band C.
(ii))  Write the elements of sets U, 4, B and C in the appropriate places on
the Venn diagram.

(c)  From the Venn diagram, list the elements of each of the following
@) AN Bu O,
(i) ANB);
(i) @AnB'NC.

(d)  Find the probability that a number chosen at random from the universal set
& will be
@) a prime number;
(ii)  aprime number, but not a factor of 36;
(iii)  a factor of 36 or a multiple of 4, but not a prime number;
(iv)  aprime number, given that it is a factor of 36.
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(c)

A group of 38 students were asked if they had ever been to France or Spain.
The number who had been to Spain only was 3 more than the number who had been to both

countries.
Twice as many had been to France as Spain.
4 students had not been to either country.

Find how many had been to both countries.

! + + i : : : Z — 1t +——t— et -
: | | : : : ; : : : |

5 { | 5 E ! : : : : :

F 4 - 4 4 —r— Y S - I -
. | | : | . I T I [ ]
k N TUUN S . S U A NN U N N DU N—" - 1 -
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Exam Questions

(b)

(c)

U=11,2,3,4,5.6,7.8.9,10, 11, 12} is the universal set.
P={3,5,6,810}, 0=1{2,4,6,8,10,12} and R={2,5,6,7,9, 12}
are three subsets of U

(i) Represent the above information on a Nenn diagram.

Hence list the elements of

(ii) (Pu QuUR)

i) (Pn Q) \R

U 1s the universal set and P and Q are two subsets of U.

#U=30, #P=16 and # Q0 =6.

(i) #5  Find with the aid of a Menn diagram the minimum value of # (P U Q).

(ii) £S5 Find with the aid of a Venn diagram the maximum value of # (P U Q)"

#U=u, #P=p, #0=q and #(PUQ)'=x.
(iii) #5  Show with the aid of a Venn diagram, that if p > ¢ and x is a maximum,

thenu=p+x.
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Fluency Practice

conditional probability
and venn diagrams

(1)

©)

n(E) = 30

n(B) = 20

n(S) = 16

n(E) = 50

n(cli) = 38

)

(4)

n(E) = 125
n(C)=61  n(D)=68
n(E) = 90
n(L)=40  n(T)=57
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Fluency Practice

Al A2 A3 A4
A=1{2,3,5,7,11} A = {factors of 100} A={c,h,i,n,a} A={s,u,p,e,r}
B={3,5,7,9} B = {multiples of 5} B={italy} B={c,o,m,p,u,te,r}
ListAUB ListANB ListAU B ListA N B
B1 B2 B3 B4
A={1,3,6,10, 15} S=1{s,q,u,a,r,¢e} £={1,2,3,4, 5,6,7,8} M={2,4,6,8, 10}
B=1{3,6,9,12} V={a,e,i,0,u} A=1{2,3,5} N={1,3,5,7,9}
Find n(4 U B) Findn(Sn D) Find n(4") Find n(M N N)
C1 C2 C3 C4
4=1{2,4,6,8,10} 4 = {multiples of 5} £€=1{1,2,3,4,5,6,7,8,9, 10} £€=1{1,2,3,4,5,6,7,8,9}
B=1{1,3,5,7,9} D = {prime numbers} A = {even numbers} A={1,3,5,7}
B = {multiples of 3} B={2,4,6,8}
Explain why A " B=O Isittruethat AND=? xeB and xe 4 xe& and xe AUB
What are the possible values of x? What is the value of x?
D1 D2 D3 D4
& = {even numbers} £={1,2,3,4,56,7} £=1{2,4,6,8,10,12, 14} A4=1{3,4,5}
A=1{2,4,6,8,10} A=1{2,3,4,5} A=1{2,6,8,12} AuB={1,2,3,4,5}
B is such that A N B = {4, 8} Cissuchthat4 N C= {4, 5} Cissuchthat AN C=O
and n(B) = 3. and n(C) = 4. and n(C) = 3. B has as few members as possible.
List a possible set B. List a possible set C. List set C. List set B.

Page 231




Fluency Practice

FPR
Frequency
Trees

) S—

oou
ooutd

circle

OO

What fraction of the shapes are white squares?

Express the ratio  grey circles : white circles

W
~

square

triangle

square

triangle

OpOpO>>0
> oob OO

What percentage of the grey shapes are triangles?

Express the ratio  white shapes : grey squares

1) Complete the frequency tree for this group of shapes. 2) Complete the frequency tree.

<

circle

square

circle

OO0O0LINe
ool o®

O
O

square

J

What fraction of the shapes are black?

What percentage of the white shapes are squares?

a9 5)

square

2
6.0

O
[ J sys
o®¥ 0o ©
v (90
iy GO
o< ©Jo
b O circle @) o
4 A CQD
P S 0 DO circle
What percentage of the shapes are black? What fraction of the circles are white?
Express the ratio circles : black triangles What % of the shapes are grey or circles?
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Fluency Practice

Frequency
Trees

circle

square

OO080000
o o

If a shape is picked randomly from the group,

what is the probability it is a grey square?

3) Complete the frequency tree.

A A triangle

circle

triangle

Whatis... Probability (picking a black shape)?
Probability (picking a circle)?

1) Complete the frequency tree for this group of shapes.

white

[1OO
oo
Lon
ool
oo
o

... a White square?

4) Complete the frequency tree.

e
-AA
NI
4 4
4
OA
N
o

grey
square
N
A,
A
DA

A square is picked from the group.
What is the probability it is grey?

black

2) Complete the frequency tree.

What is the probability of picking...

... a greycircle?

5) Complete the frequency tree.

D O white
00
DO O circle
O~ 0
090
20
O square
o0
@)
D OD grey

A grey shape is picked from the group.
What is the probability it is a square?
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Fluency Practice

Frequency
Trees

»@O

1) Complete the frequency tree for this group of shapes.

triangle

o O
o
g0
DQ
g@
Q<>

What is the probability a
If we pick a shape at random, circle or a square is picked?

what is...

P(square)?
A triangle is picked,
P(grey circle)? what is the probability it is grey?

P(white shape)?

A grey shape is picked,
what is the probability it is a triangle?

2) Complete the frequency tree.

grey

O
]

O
D
@)

VA%

triangle

DmVvOO N,
O MV oo
oV 7 e » o

-

\

As a percentage, what is...
P(triangle)?
P(white circle)?
P(a grey circle or a black triangle)?
P(a black shape given that it is a square)?
P(a square given that it is black)?

What is the probability a white shape or a triangle is picked?
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Fluency Practice

(a) A shop recorded the customers it had over
the weekend.

2
3 of the customers came on Saturday.

30% of Sunday customers were children.

Saturday

What fraction of the customers were adults?

Frequency Trees: FPR

b) A game company complied data on players.
The ratio of PC to console users was 4 : 5

3
E of console users were children.

25% of PC users were adults.

console

child

What fraction of the players were children?

~

c) Students were surveyed.

3
E of the students that studied German were male.

The ratio of male to female French students
was2:5

What percentage of the students studied French?

d) For a science test, the ratio of
passing students to failing students was 5 : 3

4
; of the female students failed.

female

\What fraction of the students were male?

5
e) ; of deluxe cinema tickets were sold to adults.

75% of standard tickets were sold to children.
The ratio of adult tickets to child tickets was 4 : 7

What fraction of the tickets were deluxe?

f) 15% of trees surveyed were unhealthy oaks.
The ratio of healthy elms to healthy oaks was 7 : 10
The ratio beech:elm was 5:7

7
5 of the beech trees were healthy.
healthy

unhealthy

Which species was healthiest? )
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Fluency Practice

@ Frequency Trees

1) Complete the frequency trees.

female

2) A computer game company
surveyed 40 players
about a game update.

7 adults liked the update.
14 of the 22 children asked
liked the update.

dislike

What fraction of the adults
_ disliked the update?

3) A restaurant recorded if customers
ordered a soda with their meal.

A third of those that had pizza
had soda.
34 people ordered pasta with a soda.

What fraction of those surveyed
had pasta but no soda?

4) A clothes shop recorded the
gender & the money spent by
customers spent in a day.

Twice as many customers spent less
than £20, than spent over £40.

Of the customers that spent £20-£40,
three-quarters were female.

male

Less than £20
female

£20to £40  Male
female

Over £40 male

female

What fraction of customers...

..were male?
..spent over £20?

o

Page 240




Fluency Practice

/1) A cake shop sells ‘standard’ (£2) & ‘luxury’ cakes (£3). Frequency 2) Mike recorded the meals 120 students had at lunch. h

On Sunday, a quarter of the customers ordered a luxury cake. rees 14 students had a sandwich and no snack.

Over the weekend, a third of the customers ordered a luxury cake. @ Two-thirds of the students had a sandwich.
Three-quarters of the students had a snack.

How much more revenue did the shop make 24 students had a snack but no sandwich.

from standard cakes compared to
luxury cakes over the weekend? standard What fraction of students had no sandwich and no snack?

Complete a frequency tree to help.

Saturday

3) There are 3 types of seating at aconcert A:£30 B:£20 C:f£15

. R 4) A robot factory makes gears, circuits & fans.
Tickets bought early get a 20% discount.

After testing, two-thirds of the gears were faulty

Three-fifths of the 80 A tickets were bought early. & one-fifth of the circuits were faulty.

12 more people bought B tickets early than A tickets early. 60% of the items tested worked correctly.
133 people bought tickets early. 56 fans that were tested worked correctly.
For C tickets, the ratio of those bought early to on the door was 1 : 5 30% of the items tested were gears.

The ratio of gears tested to circuits tested was 2:3

Show that the concert made more revenue from

C tickets than A tickets. How many items were tested?

gears
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Fluency Practice

Takes
the bus

Doesn’t take
the bus

Students

Takes
the bus

Doesn’t take
the bus

A frequency tree diagram shows the number of
students that take the bus to school and don’t.

Complete the table.

What fraction of students are male?

What fraction of females take the bus?

What fraction of students are females
that take the bus?

What fraction of males take the bus?

What fraction of students are males who
don’t take the bus?

What fraction of students don’t take the
bus?

What fraction of males don’t take the
bus?
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Fluency Practice

Meat

Ordered
pizza

Vegetarian

Students

Ordered
sandwiches

Vegetarian

A frequency tree diagram shows the number of students
that ordered meals and whether they are vegetarian or not.

Complete the table.

8
15
What fraction of students ordered
vegetarian pizza?
1
19
What fraction of those that ordered
sandwiches are not vegetarian?
15
19
What fraction of students that ordered
pizza are not vegetarian?

3
4
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Fluency Practice

A frequency tree diagram shows the number
Square of counters and their colour and shape.

Complete the table.

. What fraction of blue counters are
Triangle squares?
3
Counters %
What fraction of blue counters are
triangles?
13
20
What fraction of squares are green?
Triangle What fraction of greens are squares?
1
3
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Fluency Practice

L;kes lh?:t A frequency tree diagram shows the number of students
chocolate

that like hot chocolate and like tea.

Complete the frequency tree and the table

Doesn’t like

hot chocolate

Students

Likes hot

chocolate

Doesn’t
like tea

Doesn’t like
hot chocolate

Wi oot |G oo |B] w |8 2(2] G |8 w
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Fluency Practice

Broken

Long

The information below describes the number of short
and long tent pegs that are broken or not broken in
shop stockroom.

Complete the frequency tree

155—30 of the pegs are broken

15?10 of the of the pegs are long
and not broken

13—0 of the pegs are long and
broken

There are 96 long pegs

24—6 of the short pegs are broken
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Fluency Practice

Circle

Red

Yellow

A company has ordered badges with their logo on.
There is a choice of two shapes and three colours.

Use the information below to
complete the frequency tree

i of the badges are circles 2 of the badges are red
4

iof the of the red logos are circles j;of the circles are red
iof the squares are yellow i of the badges are yellow

iof the circles are yellow i of the blue logos are circles
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Fluency Practice

in a small school, all of the 440 students study just one modern foreign language
the ratio of numbers of students taking French, Spanish and Germanis 9:5:8 (respectively)
33%% of the students that study French are female

40% of the students that study Spanish are male
55% of the students that study German are female

complete the frequency tree: M

what percentage of students in
the whole school are male? [round your answer to the nearest whole number]
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Fluency Practice

80 of the students in Y9 take part in an activity during their PE lesson

the same number of students play cricket as play hockey
twice the number of students play tennis than play cricket

45% of the students that chose tennis are male
35% of the students that chose cricket are female
45% of the students that chose hockey are male

complete the frequency tree:

Te;:Z
O Ee.
ks

Ho

show that the numbers of girls and boys
in the school are equal
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Purposeful Practice

Leesham United look at their

A computer game company collects
data about players: @ @ @ results since new owners took over.
their age & what platform they prefer to use. A driving school records the age of students
& their success when taking a driving test. Home Away Total
Adult Child Total Win
PC 17 21 Pass Fail Total Draw 6
Console 11 Under 25 Lose
Total 50 25+ 27 Total

Total 40

under 25

What fraction of the players played on console? What fraction of the students were What percentage of the:ir
25 or over and failed? away games did they win?

What fraction of the children played on console? What fraction of those that failed were under 25? | What fraction of the draws were away games?
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Fluency Practice

&

(D Place each element in the correct section

of the Venn diagram.

' 12 3 45 6
. 78910 11 12

Elements &

(2) Shade the TRUE statements.

A: Prime
Numbers

B: Factors
of 12

A has 5 elements

B has the same number
of elements as B’

B has 4 elements

B has twice as many
elementsas AN B

A N B has 9 elements

There are 4 elements in
A’

A U B has 9 elements

Y4 of the elements are
outside both circles

(3) One of the numbers is chosen at random.
Choose the correct probabilities.

P(A) 1
6 75%
P(B)
7
P(A’) 12
P(B’) 5 0.5
P(A N B) 12
P(A U B) 1- P(B)

Page 265




Fluency Practice

1.%¢ ={1,2,3,4,5,6,7,8,9,10} (b) An element is 2.%={8,9,10,11,12,13,14,15,16}  (b) An element is
A={2,3,5,6} picked at random. A = {even numbers} picked at random.
B={1,3,5,7,9} Shade the TRUE B = {square numbers} Work out:
(a) Complete the Venn diagram. statements. (a) Complete the Venn diagram.
P(A) =
& P(B) = % & |
P(B’) =
P(AnB)=2
P(AnB) =
P(AuB)=0.7
P(A) = - P(AuB)=
10

3.4 =1{5,6,7,8,9,10,11}

(b) An element is 4. In a class of 32 pupils,

A ={5,6,10} picked at random. 23 pup!ls have a brother, .
B ={6,8,10,11} Shade the TRUE 14 pupils have a brother and a sister,
,(6; ;\CBO:néEIBe:[I ; }the Venn diagrarm statements. 6 pupils have no brothers or sisters.
Write the number &
& P(A) <P(B) of pupils who brother sister

belong in each
section of the
Venn diagram.

P(An B) = P(B)

P(B) =P(B’)

P(AUB)=P(AN B)

e
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Fluency Practice

Frequency Tree

The Venn diagram, Frequency Tree
and Two-Way Table all show the
same information. Complete them all.

Venn diagram — the number of elements
belonging to each section is labelled.

Female

A: Male B: Right-
handed

Two-Way Table

Left-handed

15

Male

Female

Total

Right-handed

Left-handed

Total
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Fluency Practice

e.

0.1 A
0.35

\ B

C

f. Draw a probability tree for this
spinner.
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Fluency Practice

- Y2 N N/ )
m O] > [aa] O > aa] O > (] O >
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- 2N AN AN )
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Fluency Practice

Add or multiply probabilities?

Getting a 6 on a die and a T on a coin.

Hitting a bullseye or a triple 20.

Getting a HHT or a THT after three

throws of an unfair coin (presuming we've
already worked out P(HHT) and P(THT).

Getting 3 on the first throw of a die

and a 4 on the second. + X
Bart’s favourite colour being red and
Pablo’s being blue.

Shaan’s favourite colour being red or blue.
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Fluency Practice

Independent?

Throwing a heads Throwing a heads
on the first flip. on the second flip.

o
It rains tomorrow. It rains the day m -
Yes
after.
That | will choose That | will choose
maths at A Level. Physics at A Level. Yes
Have a garden Being called Bart.
Yes

gnome.
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Purposeful Practice

It will rain. ' For Tim, what will happen tomorrow? Tim'’s son will pass his
maths test.

Which of these events are independent of each other?

How might one event affect the probability of a different event?

[ Tim will have pasta for lunch. ] [ Tim will bump into Sarah. J
[ Tim will be late to work. ]

[Tlmscarwﬂl break down. J [ Tim will feel unwell. ] [ Tim will get a pay raise. J

Tim will start looking for
a new job.

( Tim will go to bed early. J

( Tim will be early for work. j

It will be sunny.

Tim will have dinner at
[ Tim will miss his ] a nice restaurant.

evening running club.

It will be cloudy.

Stockley United will win their [ Tim’s alarm clock will not work. J Timeiwilllchoose
football match. coffee at the café.

Are any of the events mutually exclusive? (they cannot both happen)
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Purposeful Practice
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Problem Solving

Leyland picks a marble from each box.

Box A Box B

* Does it matter which box Leyland chooses from first?

*  Will the order affect the probabilities of the combined outcomes?
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Fluency Practice

1 5
The probability Mark passes his driving test is; . The probability Diana passes is —. 3.

7 4
6 The probability Jim passes his maths test is o The probability he passes English is =
Complete the Tree Diagram and find the probability they both pass their tests.

a) Complete a Tree Diagram and find the probability he passes both tests.

. b) What is the probability he fails both tests?
Mark Diana

Results c) What is the probability he passes only one test?
& BD
P
p
F
p
F
F
, ¥ 4
: - . L4 S .2 4. i . o4 . . i3
The probability Sally passes her history test is = . The probability Jim passes is —. The probability Helen passes her English test is —. The probability she passes History is —.
5 3 9 7

a) Complete the Tree Diagram and find the probability they both fail their tests.

Complete a Tree Diagram and find the probability she passes at least one test.
b) What is the probability at least one of them passes?

Sally Ji Results
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Fluency Practice

Probability A cubeis picked at random from the box.
Trees It is replaced, then another cube is picked.
Complete the probability tree & the probability of each outcome.
Outcome
1 t i nd pi
) 1 pick 2" pick Probabilities
@ white
@ Z white
6
grey
white
grey
grey
A cube is picked at random from the box.
It is not replaced before another cube is picked.
Complete the probability tree & the probability of each outcome.
Outcome
3 st pi nd pj
) 1+ pick 2" pick Probabilities
@ white
white
grey
white
grey
grey

A cube is randomly picked from the box & replaced.
What is the probability 2 grey cubes are picked?
What is the probability 2 white cubes are picked?

Outcome
2 T nd pi
) 1%t pick 2 pick Probabilities
% white
white
@ grey
white
grey
grey

A cube is picked from the box, and not replaced before another is picked.
What is the probability 2 white cubes are picked?
What is the probability only 1 grey cube is picked?

4)
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Fluency Practice

A sphere is randomly picked from the box & replaced.
What is P(two black spheres)?
What is the probability 2 spheres of different colours are picked?

1) 2nd pick
15t pick
0 black
5 black
O 9
; white
black
white
white

Two spheres are picked from the box (without the first being replaced).

What is P(2 white spheres)?
What is the probability at least one of the spheres is white?

3) 2" pick
15t pick
black
black
‘) white
black
white
white

Probability

Trees

A sphere is randomly picked from the box & replaced.
What is P(two spheres of the same colour)?
What is P(at least one black sphere)?

2)

O black
@,

black
white
black
white
white

If two disks are picked from this box, what is P(different coloured disks)?

If three disks are picked from the box, what is P(3 white disks)?

4) x 6

x5

Page 292




Fluency Practice

1) A cube is picked at random
from the box, then replaced.

1t pick

2nd pick

Probability Trees

Outcome
Probabilities

Calculate:

P(two white cubes)

P(not two grey cubes)

P(two cubes of the same colour)
P(a white & a grey cube)

P(at least one white cube)

2) Two cubes are picked randomly and simultaneously from the box.

Outcome
2nd pick Probabilities

15t pick

black

white

grey

Calculate:

P(two black cubes)

P(not two white cubes)

P(two cubes of different colours)
P(a grey cube & a black cube)

P(at least one black cube)
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Fluency Practice

1) A cube is picked at random from the box, replaced, 2) Three cubes are picked at random from the box.

then another is picked & replaced, then another is picked.

9x8x7 = 504
(7x7x7 = 343) (98 )

w
W w
G
w
G G
G
Calculate: Calculate:
P(GGG) P(WWW)
P(WGW in order) P(2 or more white cubes)
P(3 cubes of the same colour) P(2 of the cubes are grey)
P(exactly 2 white cubes) If 4 cubes are picked, what is ((WWWW)?
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Fluency Practice

Probability A cubeis picked at random from the box.
Trees It is replaced, then another cube is picked.

Complete the probability tree & the probability of each outcome.

Outcome
1 t i nd pi
) 1 pick 2" pick Probabilities
@ white
@ white
grey
white
grey
grey

A sphere is randomly picked from the box & replaced.
What is P(two black spheres)?
What is the probability 2 spheres of different colours are picked?

3) 2" pick
1st pick

black

©
O
©

white

A cube is randomly picked from the box & replaced.
What is the probability 2 grey cubes are picked?
What is the probability 2 white cubes are picked?

2) 15t pick 27 pick

white

n/
g

grey

A sphere is randomly picked from the box & replaced.
What is P(two spheres of the same colour)?
What is P(at least one black sphere)?

4)

Outcome
Probabilities
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Fluency Practice

1) A cube is picked at random Probability Trees 7 2) Acube is picked at.ran.dom from the box, replaced, o
from the box, then replaced. Outcome then another is picked, replaced, then another is picked.
2 pick Probabilities (8x8x8 = 512)
15t pick
black
w
white
G
grey
Calculate:
Calculate:
P(two white cubes) P(GGG)
P(not two grey cubes) P(WGW in order)

P(two cubes of the same colour)
P(3 cubes of the same colour)
P(a white & a grey cube)

P(at least one white cube) P(exactly 2 grey cubes)
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Fluency Practice

10 cards are numbered 1 to 10.
A card is picked randomly & replaced,
before another card is picked.

Complete the probabilities on
each branch of this tree diagram.
>7
>7 <
<7
>7
<7 <
<7

What is the probability
both cards have a value above 7?

Did we need to draw the entire tree diagram?

ﬁ A bag contains 3 black & 7 red cubes.
Cubes are picked and then replaced.

Use these two branches to calculate:
P(2 cubes of the same colour are picked)

&—9 B 0——0 B

&———9 R o—9o R

Use two branches to calculate:
P(2 cubes of different colours are picked)

Tree Diagrams: One Branch

To find specific probabilities,
we can draw only one branch of a tree diagram.

10 cards are numbered 1 to 10.
A card is picked randomly & replaced,
before another card is picked.

What is the probability both cards have a value above 5?

® e>5e ®>5

What is the probability both cards have a value over 8?

o >8—0>8

This tree diagram shows 3 picks from the same bag.

A\
i

v~]

A

D WD WX WO W

Calculate:
P(3 cubes of the same colour)

12 cards are numbered 1 to 12.
A card is picked randomly & replaced,
before another card is picked.

Complete single branches to calculate these probabilities:

P(both cards are odd)

® ©QOdd e ® Odd

P(both cards have a value over 8)

o e>8e *>8

P(both cards are not greater than 5)

On the diagram highlight every branch where
only 1 of the 3 cubes picked is red.

Find: P(only 1 of the 3 cubes is red)

If 4 picks are made, calculate...
P(only 1 of the cubes is red)

P(exactly 2 of the cubes are red)
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Fluency Practice
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Purposeful Practice
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Purposeful Practice
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Purposeful Practice

Jim thinks about all the probabilities for the next day. Jim.wiII .be disapp.ointed 2
A} We can assume these events are independent. with his new haircut. 7
&
. . . . 3
Jim’s bus to work will be late. E Jim will bump into an old friend. 20
Jim’s favourite coffee shop will l
run out of Jim’s favourite coffee. 20 Jim will win the lottery. 1
1,000,000
. . 1
Jim’s alarm clock will not work. 5
Jim will get a rude email at work. 5
3
It will be sunny after work. 7
. . . 5
Jim will get a pay raise at work. T
Jim’s football team will win 1
their mid-week match. 2
. . . 5
Jim will get rained on. =
Jim’s partner will cook his 2
favourite meal for dinner. 3 3
Jim will find a £5 note on the street. —
100

Find the probabilities for these combined events (a tree-diagram can help):

a) Jim’s bus is late but he enjoys some sun after work. e) Jim’s alarm clock works, but the bus to work is late.

b) Jim’s bumps into an old friend and his football team win their match. f) Jim doesn’t get a pay raise, but he does win the lottery.

c) Jim’s gets a rude email at work, but he gets his favourite meal in the evening. g) Jim’s will be happy with his haircut and he doesn’t get rained on.

h) While enjoying some sun after work, Jim will bump into

d) Jim’s alarm clock will not work, he will get a rude email and
an old friend and then find £5 on the street.

he will be disappointed with his new haircut.

Create possible good & bad days for Jim. How close to a 50% probability can you get? Describe how tomorrow’s events may not be independent.
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Purposeful Practice
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Fluency Practice
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Purposeful Practice
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Fluency Practice

Probability A cubeis picked at random from the box.

Trees It is not replaced before another cube is picked.
Complete the probability tree & the probability of each outcome. What is the probability only 1 grey cube is picked?

1) 1t pick 2" pick

@ white

Z white
4
grey
white
grey
grey

Two spheres are picked from the box.
What is P(2 white spheres)?
What is the probability at least one of the spheres is white?

3) 2" pick
15t pick

Outcome
Probabilities

A cube is picked from the box, and not replaced before another is picked.
What is the probability 2 white cubes are picked?

Outcome
2 st i nd pi
) 1%t pick 2" pick Probabilities
white
white
grey
white
grey
grey

If two disks are picked from this box, what is P(different coloured disks)?

If three disks are picked from the box, what is P(3 white disks)?

4) x 6

<4
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Fluency Practice

1) Two cubes are picked at random from the box.

2n pick

1st pick

black

white

grey

Calculate:

P(two black cubes)

P(not two white cubes)

P(two cubes of different colours)
P(a grey cube & a black cube)

P(at least one black cube)

black

white

grey

black

white

grey

black

white

2) Three cubes are picked at random from the box.
Outcome (8x7x6 = 336)
Probabilities
w
G
Calculate:
P(WWW)

P(2 or more white cubes)
P(2 grey cubes)

If 4 cubes are picked, what is ((WWWW)?
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Fluency Practice

Q Answers

1 | There are 3 red and 5 blue counters in a bag. | take out one counter, record its colour, then put it back into
the bag. | then take another counter. Work out the probability that both counters are blue.

2 |There are 3 red and 5 blue counters in a bag. | take out two counters. Work out the probability that both
counters are blue.

3 |There are 5 red and 3 blue counters in a bag. | take out one counter, record its colour, then put it back into
the bag. | then take another counter. Work out the probability that both counters are blue.

4 | There are 5 red and 3 blue counters in a bag. | take out two counters. Work out the probability that both
counters are blue.

5 | There are 5 red and 3 blue counters in a bag. | take out one counter, record its colour, then put it back into
the bag. | then take another counter. Work out the probability that the counters are different colours.

6 | There are 5 red and 3 blue counters in a bag. | take out two counters. Work out the probability that the
counters are different colours.

7 |There are 2 red and 5 blue counters in a bag. | take out one counter, record its colour, then put it back into
the bag. | take out another counter, record its colour, then put it back into the bag. Work out the probability
that | take out only blue counters.

8 |There are 2 red and 5 blue counters in a bag. | take out three counters. Work out the probability that | take
out only blue counters.

g | There are 2 red and 5 blue counters in a bag. | take out one counter, record its colour, then put it back into
the bag. | take out another counter, record its colour, then put it back into the bag. Work out the probability
that | take out only red counters.

10 | There are 2 red and 5 blue counters in a bag. | take out three counters. Work out the probability that | take

out only red counters.
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Fluency Practice

Conditional Tree Diagrams

a) ooooo. . ‘ There are 5 red and 3 blue buttons in a sack. b) eo. . . . " There are 2 red and 6 blue buttons in a sack.

A button is taken out and not replaced. Then another button is taken out.

What is the probability both buttons are blue? What is the probability both buttons are red?

What is the probability of choosing at least one red button?

A button is taken out and not replaced. Then another button is taken out.

Results

1%t Event 2" Event Results
1+t Event 2" Event
4 I 4
R R
R R
B B
R R
B B
B B
\ J s

J/

) ) ) - )
C) oeeo . . . . . There are 4 red and 5 green buttons in a sack. d) A science assessment has a practical and written test. Students have an 80% chance of passing the

written test. If they pass the written test there is a 60% chance they pass the practical test. If they

; ; - - ‘ :
A button is taken out and not replaced. Then another button is taken out. fail the written test, there is a 30% chance they will pass the practical test.
What is the probab{lfty of choos!ng at least one red button? 1) Draw a Probability Tree to show these events.
What is the probability of choosing only one red button? 2)  Whatis the probability a student passes both tests?
3) Whatis the probability a student passes only one of the tests?

1¢t Event 2" Event Results ) P ¥ : ¥

7 N

S o/
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Fluency Practice

Tree Diagrams Revision

(a)

(b)

(c)

Allie and Alex play two games of tennis.
The probability of Allie winning the game
is 0.45.

(a) Complete the tree diagram.

2nd Game
5 Allie
1st Game 0.4 wins
Allie
0.45 wins Alex
wins

Allie
wins

Alex
wins

(b) Find the probability that Alex wins both
matches.

(c) Find the probability that Allie and Alex
win one match each.

Yusuf spins two fair spinners, A and B.
Spinner A can land on a 1, 2 or 3. Spinner
B can land on a 2, 3 or 4.

(a) Draw a tree diagram.

(b) Find the probability that the total on
the spinners is an odd number.

There are 10 biscuits in a tin. 7 are
digestives and 3 are bourbons. Temi takes
a biscuit at random from the tin and eats
it. She does this two more times. Calculate
the probability that she has eaten at least
two digestives.
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Fluency Practice

3 5
The probability Mo passes his driving test is Z . The probability Jane passes is 7 @
Complete the Tree Diagram and find the probability they both fail their tests.

Mo Jane Results
- P ( PP )
7
3 P
4
F PF
P FP
F
F FF
\§ J

oo..“"‘ There are 2 red & 7 blue buttons in a sack. @

A button is taken out and not replaced. Then another button is taken out.
a) What is the probability both buttons are red?
b) What is the probability of choosing two buttons of the same colour?

7
The probability Latifa passes her Maths test is ; ¢

5
The probability she passes her English test is g

a) Complete a Tree Diagram and find the probability she passes both tests.
b) What is the probability she fails both tests?
c) Whatis the probability she passes only one test?

A science assessment has a practical & a written test. Kara has a 70% chance of passing
the written test. If she passes the written test there is a 80% chance she passes the
practical test.

If she fails the written test, there is a 30% chance she will pass the practical test.

a) Draw a Probability Tree to show these events.
b) What is the probability Kara fails both tests?
c) What is the probability Kara passes only one of the tests?
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Problem Solving

Laura picks a marble from Box A
and puts it into Box B.

She then picks a marble from Box B.

Box A Box B

VS

Laura picks a marble from Box B
and puts it into Box A.

She then picks a marble from Box A.

Box A Box B

* Does it matter which box Laura chooses from first?

* Will the order affect the probabilities of the combined outcomes?
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Problem Solving

Donna and James each arrange 36 square tiles into a quadrilateral.
They then calculate the area and perimeter of their quadrilaterals.

What is the probability that they both make quadrilaterals where
the value of the perimeter is greater than the value of the area?
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Purposeful Practice

Question 8: There are x apples in a crate.
3 of the apples are bad.

Robert chooses two apples from the crate, without replacement

The probability that he selects two bad applesis 1/12 1st Apple 2nd Apple

(a) Using the tree diagram, prove x*-x-72=0 bad

(b) Find the number of apples in the crate, x. bad
good
(c) Find the probability that both apples are good bad
good
good
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Fluency Practice

Answers

There are (n + 3) black buttons and (n - 3) white buttons. Salma takes at random two buttons.

The probability that both buttons are black is %. Work out the probability that both are white.

There are (n + 3) black buttons and (n - 3) white buttons. Salma takes out a button, records its colour,
then puts it back into the bag.

The probability that both buttons are black is %. Work out the probability that both are white.

There are (2n + 3) black buttons and (n - 1) white buttons. Salma takes at random two buttons.

The probability that both buttons are black is %. Work out the probability that both are white.

There are (2n + 3) black buttons and (n - 1) white buttons. Salma takes out a button, records its colour,
then puts it back into the bag.

The probability that both buttons are black is 1—96. Work out the probability that both are white.

There are (2n + 3) black buttons and (n - 1) white buttons. Salma takes at random two buttons.

The probability that both buttons are black is %. Work out the probability that both are white.

There are (2n + 3) black buttons and (n - 1) white buttons. Salma takes out a button, records its colour,
then puts it back into the bag.

The probability that both buttons are black is g. Work out the probability that both are white.
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Purposeful Practice

11. A pack of seeds tells me that each seed has a % chance of flowering (independent of each
other).

(a) If I plant three seeds, what is that probability that two of them flower?

(b) If I plant six seeds, what is the probability that four of them flower? [Here you don’t
want to draw the tree diagram, but visualise it and try to count the number of routes
through the diagram with the desired properties.]

12. There are r red beads and b blue beads in a bag. Two beads are taken from the bag with

replacement. The probability they are both different colours is % Find 2.
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Fluency Practice

4 Frequency Trees
1A) A theme park recorded ticket sales on the
weekend & whether it was upgraded to a fastpass.

fastpass

Saturday

ordinary

P(A ticket was bought on Saturday) =
P(A ticket on Sunday was a fastpass) =

Probability Trees: Unconditional

1B) A diceis rolled twice.

P
\X/6
~_

P(2 sixes) =
P(Exactly one six) =
P(1 or more sixes) =

Probability Trees: Conditional
1C) 10 cards are numbered 1-10.
Two cards are picked simultaneously.

(0]

(0]

_—
~__.

\ E
/ (0]

\ i
P(Both odd numbers) =

P(1 odd number & 1 even number) =
P(Both odd, or both even) =

2A) Ms Doolittle recorded end-of-year results
for Art, Drama & Music.

Did a greater proportion of Art students pass
compared to Music students?
P(A student failed) =

\P(A passing student took Drama) =

2B) Amir & Jo will both take a driving test.

Amir

Pass

Pass

\

F

AVAY

P(They both pass) =
P(Only one passes) =
P(They get the same result) =

2C) P(Sophie wins her first tennis match) = 0.7
If she wins that match, the probability she wins
her next match is 0.8 If she loses, that
probability changes to 0.4

P(Wins then loses) =
P(Wins or loses both) =
P(Wins at least 1) =
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Fluency Practice

@ Complete the frequency & tree diagrams (2 shapes are picked with replacement).

grey
grey
[> white
Q 4 grey
square
d white
white
@ 7
12 circle
circle
circle hexagon
circle
hexagon
hexagon
P
entagon
p g P
T
0.8 P
T
triangle T

P(grey shape then
grey shape) =

P(two different shapes) =

P(at least one pentagon) =
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Fluency Practice

a) Complete the frequency tree for

@ Here is a box of shapes.
the group of shapes.

black

ACHE

Mary picks a
shape at random,
records it & replaces it.

b) Complete the probability tree to show the
probabilities if Mary picks a shape, replaces it, then picks another.

triangle

square

white

Outcome
lst . an i

pick pick Probabilities

triangle
triangle

square

triangle
square

square

Using the diagrams...

On her first pick, what is the probability Mary picks a white triangle?

What is the probability Mary picks a square, then picks another square?

S Tim picks & replaces shapes
/ from this box.

=

AIDA
]

Complete the frequency tree &
probability tree diagram.

square

triangle

What is the probability Tim picks...
...a grey square?
...a white shape?
...two triangles in a row?
..two squares in a row?

...two of the same shape?

triangle

square
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Fluency Practice

@ Complete this frequency tree for a group of 20 shapes.

What is the % probability
a grey square is picked
randomly from the group?

What is
P(a grey shape is picked)?

square
A square has been picked,
what is the probability it is grey?

A shape is picked from the group and replaced before another is picked.
Complete this tree diagram.

grey
grey
white
grey
white
white

What is the probability a grey shape is picked before a white shape is picked?
What is P(2 white shapes are picked)?
What is P(2 shapes of the same colour)?

What is the probability a grey square is picked, then a white triangle is picked?

@ / t

Sue randomly picks & replaces from a group of 30 shapes.
For her first pick she records the colour.
For her second pick she records the type.

black

[E=y

3 triangle

Complete both
tree diagrams.

triangle

square

What is the probability Sue picks...
...a black triangle?
...a black shape?
...a black shape then a square?
...a grey shape then a square?
...a square, given the shape picked is grey?

...a triangle given the shape picked before was black?
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Fluency Practice

Multiple Event Probabilities: A

@) ® These are fair spinners. ® These are fair spinners. ®
Ab Thisi v Vb On a fair dice, what is the probability
v v ; IS.IS a two sixes are rolled in a row?
| ! fair spinner. v v A v v N
A l‘ A |A What is the probability
What is the percentage probability the If both spinners are spun, If both spinners are spun, what is... two ones are rolled in a row?
arrow lands on 1 or on 4? what is the probability the
resultsare2 & E? P(1&A)? . .
What is the probability someone
P2 &C)? rolls two sixes or
) two ones in a row?
@ For a £4.49 ‘Meal Deal’ you can choose 1 drink, 1 main & 1 desert. @ @ AR
: ; A customer is chosen at random. By listing all the A phone’s security code is 4 digits long.
Drink | Main | Desert different possible ‘Meal Deals’ someone can order, A car company gives each car an
what is the probability the customer has ’ X ’ X | X ’ X ‘ individual code using a letter and 2 digits.
Soda | Pie | IceCream | chosen ‘Juice-Pie-Cake’? For example, D-78
By .choosmg 4 dlg!ts randomly. How many cars can be produced before
. what is the probability someone can the code needs to be expanded?
Juice | Roll Cake guess the code in one try? P ’
Curry

These two fair spinners are spun and

their scores are multiplied.
15t Spinner
1 2 3

. 2 6
[J]
f
£ 3
Q.
(%]
g 4

5

@ Kim has 2 sets of cards. The first set has the first 4 prime numbers on them.

WhaF is the prc?bat?)ility The second set has the first 3 positive square numbers on them.
the final score is 6 Kim takes one card from each set and sums the two numbers. @
What is the probability the total is prime?

What is the probability the total is even or less than 6?
What is...
P(even)?

P(above 7)?
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Fluency Practice

These are fair spinners.

@

If both spinners are spun,
what is the probability the
resultsare 1 & A?

Multiple Event Probabilities: B

®

These are fair spinners.

AN AL
SADAAS

Both spinners are spun & their scores are
multiplied. What is the probability the
total is 12?

AMB

®

A shoe company offers:

5 fabric colours, 4 sole colours &

7 colours for the laces.

How many different shoe

colour combinations are there?

@ A credit card PIN is 4 digits long.
Lx [ x [ x [ x|
Bo knows the PIN is odd,
he knows it starts with
a positive even digit,
he knows it does not contain any zeros.

What is the probability Bo
guesses the PIN correctly?

®

This fair spinner is spun twice &
the two scores are added.

i

What is the probability
the score is exactly 8?

These two fair spinners are spun and

Complete the sample space.

1 their scores are added.
A B 15t Spinner What is the probability
the final score is 7?
3 1 2 3 4
2 |2 What is...
3 2
5 c
£13 ime)?
. a P(prime)?
214
P(less than 6)?
5

@ A bag contains 4 red disks,
3 black disks & 3 white disks.

&

Three times a disk is chosen at random &
then replaced.
What is the probability...

....3 red disks are chosen?

....3 disks of the same colour are chosen?

anenaa

How many ways can we
arrange these 6 cards?

If we pick 3 cards at random,
what is the probability we pick the
cards showing A & B & C?

@ 8 players are on a basketball squad.
Only 5 players play at once.

How many different options does
the manager have when choosing the
first 5 players to play?

A bag contains 6 green disks, 5 blue disks & 3 pink disks.

2 disks are taken at random.

What is the probability at least one blue disk is picked?
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Purposeful Practice

A fair coin is flipped, and a
fair 6-sided die is rolled.

Calculate:

@ pP@HNE6)

(®) P(T n Even Number)

© pPan1)

@

Calculate the probability of
rolling three 1s on three fair
8-sided dice.

®

®

Charlie plays 2 games of
chance, the probability he
wins both gamesis 0.21.
The probability of winning
game A is 0.25.
Calculate the probability he
wins game B.

Chloe picks out two balls from
the bag. Calculate the
probability that both balls are
red.

©
@ ©®
@ @

A set of 10 counters labelled

A box contains pink, green and
purple counters in the ratio
2:4:7.

®

A counter is taken out of the
box and replaced, a second is
then taken out. Calculate the
probability at least one of the

counters is purple.

®

Starter:

Tomato Soup
Mozzarella Sticks
BeefNachos

Main:
Roast Chicken
Salad
Steak
Pesto Pasta

Dessert
Brownie
Lava Cake

Thefollowingisasetmealata
restaurant.

\_ lIceCream /

@

Calculate the
number of

combinations of

thesetmenu.

Assumingthe
items ofthe set
menu are chosen
randomly, what is
the probability a
vegetarian meal

setischosen.

There are n balls in a bag of
colours blue, red and green.
A ball is picked randomly, the
colour is recorded and
returned to the bad. Thisis
repeated a second time.

P(BNR)=0.07
P(RNG) =10.09
P(GnG) =02025

Calculate the least number of
balls the bag could contain.

1-10 are in a bag. A counter is

taken out of the bag, recorded
and returned. Another counter
is then taken.

Ali wins if the sum of the
numbers is even.

Grace wins if the product of
the numbers is odd.

Calculate the probabilities of
each player winning and
determine whether thisisa
fair game.
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Purposeful Practice

Jess adds green.

T-Shirt Designing (Permutations
gning ( ) How many different designs can she now make with 4 colours?

Jess designs T-shirts.

If Jess only uses red & yellow, she can
make 4 different T-shirt designs.

Colour the T-shirts to show the different designs.

NN NN

If Jess uses red, yellow & blue,
how many different designs can she make?

L]
]
]
D]
]

Jess uses the 4 colours — but she doesn’t make any t-shirts with
the same 2 colours (like red & red).
(hint: it’s less than 12) How many different designs can she make?

How many designs could Jess make if she added pink?

How many designs could Jess make with 7 colours, but
she can only use a colour once?

This design is made from 3 pieces of fabric.

If we use only red & green,
how many different designs can we make?
(including all the same colour).

If we use 3 colours,
how many different designs can we make?
(including all the same colour).
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Purposeful Practice

Choosing Combinations

A company makes beachballs using
2 pieces of plastic.

If we use red & yellow plastic pieces, we can make 3 different designs.

Colour those designs.

Why is it only 3 unique designs, not 4?

O O D

If we use red, yellow & blue pieces of plastic,
how many unique designs can we make?

O OO
O O P
O OO

If we use red, yellow, blue & white pieces of plastic,
how many unique designs can we make?

D O O (
D O P C
D O O (
D O O (

N A A A

AYAYA YA

The company adds green.
Complete the table to show all the possibilities for 5 colours.

Left Side
Red Yellow Blue White | Green

Red RR
g | Yellow YR YB
=
£ Blue
20 .
-3 White

Green

How many unique designs are there?

How many unique designs are there when a colour can’t be used twice?

An ice cream shop has 6 flavours. For £1.99 you can get 2 scoops.

@ How many different 2-scoop combinations are there?

A pizza shop has 7 different types of topping.

You can choose two — but they must be different.
How many different types of 2-topping pizza are available?
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Problem Solving

V. Ll i Y

Three students have a
total of 15 pens.

Each student has an odd
number of pens.

-

No two students have the
same number of pens.

%
4

) How many does each
4 student have? Is there
4

more than one solution?

4 /)

Three students have a total of 17 pens.

Each student has an odd number of pens.

Assuming they each have more than 1 pen, how
many does each student have?

Is there more than one solution?

T ke . 74

Four students have 22 pens.
Each student has an odd number of pens.

No two students have the same number of
pens.

How many pens does each student have?

* what if they all had more than one pen? *
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Purposeful Practice

4 Product Rule for Counting

How many 2-digit numbers can you make with these 2 cards?
How does this change if we add a third card?

(2] [e] [7] [&]

A) How many 4-digit numbers can you make using these cards?
* How many choices do you have for the 15t card?
* After you choose a 1%t card,
how many choices do you have for the 2" card, 3™ card & 4t card?

[+] [e] [] [¢] [2]

B) How many odd 5-digit numbers can you make with these cards?
* One number must be last, how does this affect our choices?

[7] [o] [2] [5] [3]

C) How many numbers greater than 40,000 can you make?
* How many choices are there for the 15t card?

[s] [e] [e] [3] [+] [2]

D) How many odd 6-digit numbers can you make?
* How many choices are there for the last card?

[7][2]{e] [s][2] [2]

E) How many numbers greater than 300,000 can you make?

-

[2] [e] [5] [2] [7] )

F) How many 5-digit numbers that are a multiple of 2 can you make?

7] [2] 4] [5] [¢]

G) How many odd numbers greater than 50,000 can you make?
* Sum the choices for each starting card.

(o] [2] [o] [7] [5] [2]

H) How many odd numbers greater than 500,000 can you make?

[8][2] [s] [2] [7] [4]

H) How many even numbers smaller than 600,000 can you make?

(o] 6] [7] [4]

1) How many 2-digit numbers can we make using these cards?
J) How many 3-digit numbers can we make using these cards?

2] [e] [2] [5] [¢]
K) How many ways can we make 3 numbers from these cards?
L) The number 156 is made. How many different numbers use these same digits?

M) If we don’t care about their order (the number they make):
how many ways can we pick 3 digits from the 5 cards?
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Purposeful Practice

Chess960 is a variant of chess in which some of the pieces are
placed randomly at the start of the game.

W s g B

I King Queen Bishop Knight Rook

(X2) (X2) (x2)

All eight pieces above are placed in a row following two rules:
& The bishops must be placed on opposite-colour squares.
I & The king mustbe plaoed on a square between the rooks.

Can you work out why it is called Chess960?
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4 Capture-Recapture
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