~ DATAAND PROBABILITY

Content Standards [ , 0 "5 o
B7.4.1.1 Select, justify, and use appropriate methods to collect data (quantitative and qualitative),
display and analyze the data (grouped/ungrouped) presented in frequency tables, line graphs, pie
graphs, bar graphs or pictographs and use these to solve and/or pose problems. ,

B7.4.1.2 Determine the measures of central tendency (mean, median, mode) for a given ungrouped
data and use it to solve problems.
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B7.4.2.1 Identify the sample space for a probability experiment involving single events and express
the probabilities of given events as fractions, decimals, percentages and/or ratios to solve problems
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questionnaire for collecting data to answer a given

Data is a collection of facts such as
umbers, values and. observations
relating to a particular subject.

It enables users to draw meaningful

conclusions and make appropriate

decisions.

For example, a donor asked some 12
children about their ages and classes.

From the data, their classes ranged
from KG1 to B3. |
This data helped the donor to buy
bencils and crayons for the children
stead of buying pens. Learners i.n
KG1 to lower Primary (that is Basic

3) wei . ;
Write with pencils but not pens-

ithout the data about the classes
o the children, the donor would have
Ough pens instead. The children did
tNeed pens. |
®¢ are two kinds of data.They dife
r,mq"U and secondary data.
'™Mary data is collected from the
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original source for a specific purpose.
The donor’s data described above is
a primary data. Primary data is also
called first-hand data.

For example, the headteacher of
Bodoma M/A J.H.S collects data on the
number and gender of learnersin every
class of the school. The headteacher
uses the data to help place some
new learners he has admitted. Data
collected by the headteacher is an
example of primary data.

However, if the headteacher’s data
is further used by someone else,
it becomes a secondary data to
that person. For example, if t:e
Municipal Education Director uses t le
headteacher’s data in order to sulf‘)poyl
the right quantity of desk and szacza
uniform, the data is @ secondary d.
In this unit, our focus is on methods

used to collect primary data.




} Methods of Data Collection

There are various methods of collecting
data. The type of data needed would
determine the appropriate method to
be used.

For example, to know the type of food
people eat at a restaurant, you could
use observation method instead of a
questionnaire.

Let us discuss the various methods.

1. Questionnaires — In this method
a series of questions are asked for
respondents to answer. The responses
are then organized to provide
meaningful information. It helps to
get information from many people. It
can be handed out and collected later.

Respondents could even post or send.

by e-mails.

2. Interview — this involves asking
the respondents questions for them
to answer orally. It could be done
face to face or on telephone. Other
platforms such as Zoom, Facebook
and Whatsapp could also be used.

Using interviews allows the interviewer
‘to ask further open-ended questions.
Thus, based on a particular answer
given, further questions could be asked
in order to give a clearer understanding.

3. Observation — In observation, the
observer does not ask questions for
others to answer.

However, the observer spends time
to look at things carefully and record
what is found. Sometimes, the observe
may need to count. He may even need

to do a video recording or take
pictures to support.
4. Experiment — this method involves
the researcher change some variables
and observe the effect of the changes

made.

The variables manipulated are called
ind-ependent—variables.

The variable that changes as the
result of the manipulation are called
dependent variables.

ForAexample, if a researcher wants
to find the number of guest who visit
a restaurant over a period of time,
he could first use 1 hour to find the
number of guests. He then add another
hour to make it 2 hours. |

Time is being manipulated and it is -
the independent variable while the
effect on the number of guest is the
dependent variable.

5. Survey — In a survey, a sample of
respondent is selected from a large
population. The process of choosing
individuals from the layer population
to take part in the survey is called
sampling.

The researcher constructs questions
for respondents to answer.

Ensure that your questions are
unambiguous.

Surveys enable researchers to
generalise for entire population.

6. Databases — It is a source of

secondary data.

The data is organised and stored so
that it can be accessed electronically



computer system. Information could pe retrieved from the database g

“,Omwhen needed.
i ronic media or internet —

is also a way of d i

p , Yy of data collection. A lot of datg

mL different fields is found on the internet. The | ' |
abouto be careful in collecting da e nflux of data requires the

o € ta on the internet. Some sources of data are
uStveriﬁgble and data there could be-untruthful

10

)

hat data collection method would be appropriate in each question?
( The type of drinks to buy for a school party,

) The gender of learners in all classes.

3 The height of germinated plant over a one-month period.

I, Do people who eat at night get big stomach?
s The height of learners in a class. '

;. The type of cars on a road.

m Designing and Administering a Queétionnait*e'

Do a survey by producing your questions to collect information.

Sudy the sample below.
What is your name?
How old are you?

What is your favourite school subject?

What is your worst subject?
What is the most important school subject?
What is your favourite hobby?
What is your fanurite day of the week?
How much do you spend on bus fares every day?

1.
)
3.
k,
-]
6.
1
8

It s | |
. MPortant to organise data collected to make it more meaningful.
s'
A 'tT\g tables is one way of organizing data.
e - .
studqcher at Gyakiti R/C J.H.S used the question in a survey among 8 of her_

SN, She presented their responses in a table as shown.

M. P N
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Favourite Bus fare

Name Age itl(:l\).,j(:‘l(‘;ltfnﬂ(‘ Y(\x/l?]'u(t .!;'l]x‘l[))j((z;;:é(mi @;@gl wee[ij day (;culg (GHg)
Afful 13 |science |PE___|Science |Volley | MO 1=

Baah |14 |OWOP |Maths | OWOP | Football | Monday -

‘Hamza |13 [Maths | OWOP | Maths Hockey | Friday . :

Buah |12 |Maths Hlstong English Football | VWednesday :

50:!«:1; 14 |Maths History | Science Hockey Monday ; .
'C*)dutovil;_ English Maths English Volley Tuesday =

; QU“?éH 13 Science PE Science Football | Monday

j |4
Yankey |12 | OWOP |Maths | Maths Football | Thursday

' - tion
Frequency table can be extracted for each question. Let us use the ques
about favourite subject to make a frequency table.

Favourite subject Tally Frequency
Science // 2
OWOP | // 2
Maths /// 3
English . / 1
Total : 8

From the frequency table, Maths is the favourite subject of 3 learners. It is the
most favourite subject. It has the highest number of learners.

Separate tables could be drawn for each of th
in the table.

Exercise: 2

Use the table on the responses of learners of Gyakiti R/C J.H.S to draw separate
frequency tables for the rest of the responses. .

Design questions for q survey on any issue in your Community

€ questions using their responses



~ONTENT STANDARD:
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: ganise and Present data from aq sy
chart,and analyse it to solve and/or
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Pose problems.

rvey into a table and/or

m Using Tallies to Organise Data

~ into Frequency Table

Letus look at how to tally ddta to find

the frequency of given data. Frequency

s the number of times a data value
oceurs. -

Eample: The marks obtained by B7
learners in q test at State Boys M/A JHS
conducted by their Maths teacher Mr.

M.C.Organise the data in. a frequency
table,

64,37 6,6,7,57,2,7,7,5,6,5,4,3,
8,9,10 L ;|

SOlution:

There are 20 data points. Thus there
e 20 marks. In other words, 20
leqmers took part in the test. But the
T(? frks (data points) range from 2 to
S, there are 9 data values.
Qtable of 9 rows and 3 columns
OWNn.Write all the numbers in the

€in the mark column.

Fawy
Qs sh

Marks Tally . Frequency
L2 /oo 1
3 // | 2
4 // 2
5 /// 3
6 /1] 4
7 A 5
8 / 1
9 / 1
10 / 1

6,4,3,1,6,61,871,211,565 43,
8,9,10

Find the first data point in the set. In

our data it is 6. Draw one tally mark
for 6.

How do we know we have tallied the
first data point, 6? Cross it out. Look
for all the 6 in the data set and use
tally marks to represent them.Wg;i
the corresponding number un
Frequency column. ;

i o
Move to the next data point and
same.



Example: Draw a bar graph for the data below.
It is the marks obtained in a Mathematics test by stu

dents in a class.

R /. 568767534605 454656763%458
BINVASE Ol 6 i 74795158 0.7 .10,.8. 6. Tkl 6.6

Solution:

Organise data into Frequency table.

107 KSE 68T 8TBALEINENGTETBEINEE
TSN CNTTISVI LT UBETHAEE

Marks

Tally

Frequency

/17

/

//

777 //

#1111/

111t #7## 1/

717+ /117

/17

//

olvlo|Njon || N wiv| =

-—

//

TITLE: MARKS OBTAINED BY SOME STUDENTS

7282
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I@t lies to OF ganize the data below into f

e ooh Fequency table, Use Your table tq
ey O the number of letters in the surname of some musiciane ;
557&,474,576836666 - "Nusiclans in Ghang
jour graph to answer these questions

How many musicians has 6 letters in their surname?

How Many musicians were surveyed?

- table below shows the distribution of marks of students in a class.
| Mark 1112 13 |4 [5 J6
Frequency i 5 16 |5 13 |4 |2
« How many students are in the class?

2 Which mark was obtained by the highest number of students?
1 What percentage of learners scored 3?

mpmwing Pie Chart to lllustrate Data in a Frequency Table

~pie chart uses sectors of a circle to represent data.
Touse data in a frequency table to draw a pie chart.
' Find the total frequency,

L Calculate the size of angle (sector) for each category

Value of category/frequency of category 360°

The angl
tangle for a category = Total frequency

Tt r————

B

».»Ublecc Tally Frequency a
ip"“;"-tcs M A / /I 1’
Bﬂ-gg” o YIVRRTIVAR) ;‘L
¢ sve Mgthc 7471# 7L/_/7L 71/-,% f/# //// . S
\umw o

ot
\numbEr of students (total frequency)

"~ 18412418+ 24
::72
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A circle measures 360°

1. Calculate the sector for each subject.

column for angle of sector.

18 x 360° = 90°

1«

2. We draw the frequency table and add one mOre
[ Subject T _*JG lly Frequency
Physics Hp A ] LA
Biology e -/ ‘ __”12,__,_
b ‘ 18
Chemistry S HF ‘ 1 RS
Elective Maths | 44 4+ 17+ A 111 24
I
3. Use a compass and draw a full circle.
4, Draw a radius.With the radius as a baseline, m

first category. In the data above, the first category or s
900. Use a protractor to measure 90°.

Continue to measure the angles for the rest of the subjects.

5. Label the sectors and write the size

2& o = o
72)( 360° =120

<

easure the angle for the
ubject is physics which is

of the angles of the sectors.

Elective
Maths

1. What is the Favourite subject among the students? From the pie chart,
the subject with the largest sector is Elective Maths.Therefore, Elective Maths is

the favourite subjects of most students.

Z, What percentage of students like Chemistry?

Solution:

Angle for Chemistry = 90°
Total angle = 360°
Percentage of students who like Chemistry =

N

Oo
60°

X 100% = 25%



| mp[e:Use tallies to or
1

pXt
[

(a ‘
Obouﬂd their houses.
ar

34243225432635412635
52415424342446243424
o pie chart to show the data.

yhat family size is found in most of the households?
Solution:

organise the data into frequency table using tallies |

AIKBAABKEALTBUYILL S
A ANBABKZKAKKNE LB LY A

ined by a group of learners for the quency table the dq

| No/Hoqsehold Tally Frequency Angle of sectorj
| 1 N/ | 2 4
| 2 HH 10
3 N T
n - HH 1] 13
5 1 >
6 /R

Total frequency = 2 + 10+ 7 + 13+ 5+ 3= 40
Angle for 1 = 75 x 360° = 18°

Angle for 2 = 13 x 360° = 90°

Angle for 3 = 4—70— x 360° = 63°

Angle for 4 = %_% x 360° = 117°

Angle for § = 255 x 360° = 45°

Angle for 6 = 23(_)_ x 360° = 270

DmW a circle and measure the sectors

Label the sectors and write the angles-

£

using @ protractor.




The family with the largeﬁt sector is 4 = 117°. |
Families with 4 people living in household is the most.

Exercise: 4

A traffic survey gave the results shown in the table below.

Vehicle | Car Motor bike Bus Bicycle
Frequency . 15 12 8 25

1.~ Represent the information on a pie chart.

2. What percentage of the vehicles were cars?

Exercise: 5

The data below is the ages of some students.

14 17 15 17 18 17 19 14 15 19 14 17 17 18 19
1417 15 14 17 17 19 16 14 17 15 17 18 19

1. What is the age of the oldest student?
2. What percentage of students are 18 years old?




Double Bar Graph

T mparint,

double bar 9"0Ph IS dl"(]Wn to sh WWMWMWW“""'"‘*“"““meMM
gre the data. o th S€ts of data. It mgjeg it N
table b Casier ¢
z’w ‘Ple 5 @ below shows the gender of farmer
; Abo$\\ s in four wllages. ‘
\1llt‘19€- Fatura O\do"\\
| PR .
| | 70
‘female 40 L¢\\
é 50
_ ' 80

Solution: Shade the bars in a categor diff .
o each category, | Jory ere”tlg'ThUS, choose different colours

inthis graph, let us use red to represent males and yellow to represent females,

Use a scale of 2cm to represent 10 farmers.

GENDER OF FARMERS IN SOME TOWNS

AY-axis,

KEY
I male farmers

female farmers

10
9 5

A
magtbeeybn:

=+
1434

Ees Roat:

Scale: 2cm: 10 farmers

Number of farmers

SsSaperye

e

.._.44-_7»{.2.1.}“.: ETsEEsaa

PLs Sresy

Odo | Sikapa x-axis
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A measure of central tendency is q
number used to represent the center
or middle of a set of datq values. The
mean, median and mode are three
main measures of central tehdencg.
They give information about where

the bulk of scores in a particular data
set are located.

Mding the Mean for a Dafq Set§

The mean is the average of a data set.
Read the information about an End-
ofterm Get Together organised by

Madam Rose and a group of her B.7 |

learners at Adadientem J.H.S.
he asked six (6) learners in a group
to b‘”ing oranges so that the learners
®njoy together. SR

¢ table below shows the number of
>fanges voluntarily brought by each
Fthe ¢ leqrners. '

‘fc(l]r; ners | Number of OT”MQQ@L
se
Grace 3
HGnnah 1
Julje 2
Asamogh 5 —]
Tabyah 3

She wanted to share the oranges

evenly among the 6 learners.

She put all the oranges together and

shared them equally ‘among the 6

learners.

L+3+1+2+5+3= 18 oranges.
18+6=3

Every learner got 3 oranges. This is
what mathematicians call finding the
mean or average of a data set.

Mean is denoted by X

X1+ X2+ X3 +-Xn

= 2X
X =T

sum of all the data

where }x is the idual data

values and x is the indiv
S.

values or number

Example 1- Calculate the mé

following data set.
8,9,7,6, 8, 10.

Solution: There areé

Add the numbers an

an of the

6 numbers.
4 divide by &



o Sr i mtaiarey

The mean, X =
§+9474+6+8+10
6

48
6

8

12,13,10,7,6,1.7

2
H
| ¥

tion: There are 7 numbers. Add

them and divide by 7.

~ -;:x;j:,i'“‘u".;!;'.;j4’7 . :Sm() - 8
egn, x = : g e ged =5

C. 6.3.1. 4
Solution: There are 4 numbers. Add

them and divide the sum by 4.

14

= 6¥3+1+4 _ 14
4

4 e

Exercise:1 |

Calculate the mean of the following
data sets.

=35

Meaon, ¥

1. 4,6,3,7

y & 10,15,8,12,5

3. 6,8,3,9,54,7

4. 13,10,15,20,7,13

5. 25, 30,20,10,15

6. 24,34,32,16,45, 38,28
r 100, 150, 200, 250

g. 9,13,7.9,7

9. 16,15,10,9,14,8

10.  13,12,11,19,10

Finding the mean for a data set in
a Frequency Table

We are going to calculate the mean
using frequencies,

The frequency tells the numbers of
times each data value occurs in the
data set.

Mean, X = 2

>

N

- where ¥ fxis the sum of the produc, ;

fand x (that is fx).
< is the sum of the frequencies,

f xample 1:Find the mean for the mqus'
obtained out of a total of 5 in ¢ clas

of 20 students.

[score | _ﬂ,-‘,!'4.2;_;3_%u_\ 5
fFrequcncu"ﬁfméﬂ. s 4153

| At the beginning of the lesson, we
learnt that to find the mean of q se:
" we add all the values and divide by the
' number of values.

However, in this instance if we add the
numbers one by one, there would be q
long addition like this

1 +1+t+2+2+F 402 +35+ 30
3+3+4+4+4+4+L+5+5+5
To make it simple, add all the 1s, all the
2s, all the 3s, all the 4s and all the 5s.
We do this by multiplying each score
| by its frequency,

3 ><1)+(5x2)+(4x3)+(5x4)+(3x5).
'3 +10 + 12 + 20 + 15 = &0
- Why do we multiply 1 by 3? Because
 there are three 1s (the frequency of !
s 3).

' The sum of the products of the
frequency and scores is 60.

The sum of the frequency, thus number
of studentsis 3+ 5 + 4 + § + 3 = 20.
The mean = 60 = 20 = 3




implified by adding one column —

. 15 Sl
Thl;; «able to find the mean.
W Frequczncg (f) T\ ::Glculote the mean,
1 (1x3)=3 ||, The numbe |
-l r of
7 5 (2 x 5) =10 football team in g l90013 scored by q
1 -3 4 (3 x 4) =12 Number of goal = edion,
f, 2 (4x5)=20 |||3Oredina S
% 3 (5%x3)=15 E‘c‘t‘:h
yf=20 Y = 60 r=quency L
S 60 2. The marks obtai
__ X _ 60 _ , ined b ;
Mean, X = SF T 20 3 | — y learners in
fhe mean or average score is 3. Ll 112]3]415]6]7]8]
Frequency | 1|2 |2 |4 |2 2\5\-ﬂ

example 2: Calculate the mean of the
ages of children at a party presented | 3. Height in metres of plants on a farm.

in frequency table. | Marks ‘ 1 2 | 3 \ AJ
, : F

W 37576 (778 5 T10 requency ‘ \ 1 3 2 \ SJ
Frequency (f) | 2 | 5 6|10]8|5]3 |1 4. The number of tracks on each CD.

Solution: - o ‘ Number of tracks | 111213 |14 15
| 2 | 4
Age (x) | Frequency (f)j—/’f;———] Frequency 11310 .
1 )
3 5
: 60
E 1: 56 Problems Involving Calculating the Mean
8 40 Example: A shop keeper sold the
E g 77 following loaves of bread ov\e/\n; l:he‘fsz
22— 6 days. 25,48 25, 33,59, 50. at
10 . 1 L/lg/'J the average qumber of 10aves sold
= | = 260 h day?
M ol “ = | ggfution%Add the number of loaves for
eun,;:_z_f_’f_gé_»o___ Seils, )
2k ;lsl s 5+ 334594507 2:*3095
1 ) ’
The Mean age is 6.5 Divide the sum by the number
6. |
240 + 6 = 40 (loaves ofbr
The average nquoe" ot 10

1A each day Is &%
eac U -
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Example: Adu scored the following
marks in 4 Common Core subjects.
Find the average mark. 10,12, 14 an
16. :
Solution: Add the marks and divide by

10+12+14+16 _ 52 _ 13
4 4

Adu’s average mark is 13.

Example:Sena had the following scores
in five of the Common Core subjects
this term: 75, 87,90, 88, 79. If she wishes
to have an average score of 85, what
must she score on the sixth text?

Solution: The score for the sixth text is

unknown.
75+87+90+88+79+[1] _ 85

i =
419+

6

=85
Cross multiply
419 +[1=85x 6
419 +[]=510
Group like terms
[ 1=510-419
[ 1=191
For Sena to have an average score of
85, she must score 91 in the sixth test.

Example: In a factory of 15 workers,
10 earn GH¢ 5.00 per day and each of
the rest.earn GH¢2.00 a day,

What is the average earning of the
workers per day?

Solution: Earning of 10 workers who
earn GH¢5.00 per day,.

10 x GH¢5.00 = GH¢50.00

Earning of removing 5 workers of earn
GH¢2.00 per day. '

5 x GH¢2.00 = GH¢10.00

ni workers

Total ear  SH#10.00 = GHes00p
There are 15 workers. |

g ning of workers
A 60,00 - 15 = GHgA.00
The average earning of the workers
per day is GH¢4.00 |
Alternatively, average earning of the

worlkers

_ (10 x5)+(5 X2) —
= 15

50+10 _
15

The average earning of the workers
per day is GH¢4.00

Exercise: 3

Solve the following word problems,

1. The temperature of 6 patients
in.a hospital are recorded as follows:
37, 34, 36, 40, 35, 34. Find the average
temperature of the patients.

2. The average age of a J.H.S 1A
class of 25 learners is 12 years and
the average age of JHS 1B class of
25 learners is 10 years. What is the
average of learners of the J.H.S 1A
and JHS 1B classes?

3.  The average of seven cars
speeding at 75km/h, 70km/h, 63km/h,
68km/h, 72km/h, 62km/h and xkm/h is
70km/h.What is the value of x?

4 The average mass of 4 boys is
45kg.When q fifth boy joins them, the
dverage mass changes to 40kg. What
is the mass of the fifth boy?

5. The average rainfall for 6
-onsecutive months is 42mm. If the first
five months recorded 40mm, 45mm,
36mm ang 47mm.What s the rainfall

264

4 a W



4 : .
od iN the sixth month?

£ Al average mark in 8 subjects
6'5A if the 9th subject is added, the
§ ,-(; o mark becgmes 55. Find the
o ¢ the 9th subject.

icore The mean of the numbers 15,26
. andy s 21.Find the value ofy |
8‘ The mean age of 11 players
.{;15,The ages of nine of the players
51.617!14,15,18,12,16,13,17,11.The
[-emﬂi”ing 2 players are twins born on
e same day. Find the age of the twins.
~Ina class Test, Fletcher scored
1% in Biology, 68% in Chemistry and
24 in Physics. If the mean mark of the
three subjects is 65%, find marks scored
in Physics.

0. Whatis the mean capacity of 4
«ontainers, 2151, 2001, 2121, 213l

ﬂCalcu-lating Median

The median is also a measure of

central tendency.

When a set of numbers is arranged

in order, the number in the middle or

center -is called the median. Where

there are two values in the center or
middle, the median is the average or
mean of these two middle values.

These are the steps to find the median
of a set of ‘n’ numbers.

% Xp X e X, .
Ofqur_range the numbgrs in or(.ie"
Ordergthde'To arrange in asc§nd|n9
A ermeﬂn§ from smallest to biggest.
fom b(?“ge in descending order means

ggest to smallest.

~ Ifnis od di
mlddle numbe: d, the me

an is the

Thus, 1
s, 2(n + 1) th value or Numbe
i

N t
Oe

number tha
o ber that cannot be divided
Nto two. There is a remgi exactl

:vhen divided by 2.
,3,57,9,11,13

y Iy 4y ) ... are Odd ‘
Example: Find the median ofn:c:::ers'
of numbers. 3
a. 21 473’3’5) 3)6
Solution: Rearrange the numbers in
ascending order of magnitude.

2’ 39 3’®’4’ 5,6

The numbers are 7.Thus n = 7.The
median is the middle number.

17 +1)th

nder of 1

17(8) th = 4th number

The 4th number is 3. Therefore, the
median is 3.

| | b. 19,29, 36,15 and 20

Solution: Rearrange the numbers in

ascending order.

15,19, 20, 29, 36.
There are 5 values or numbers. Thus n
— 5 and 5 is an odd number.

The median = -15(5 + 1) th value.
= —17: x 6th = 3rd value.

The third value in the set is 20.

Therefore, 20 is the median.
C. 7.3,3,7, 4 3,8,7,5

Solution: .
Rearrange the values in ascending
order. I

'3T’h3e,r3e, ﬁ}z‘g,va’lu’es.Thus n="9 and 915
an odd number.

The median = -12’(9 + 1) th




~§ GOLDEN oy

M/T

= -><10th——5th

The 5th numbel on the array is 5.
Therefore, the median is 5.
In finding the median, remember to

arrange the numbers in order of
magnitude before you find the middle
number.

For example, in example ¢, if we had
just chosen the 5th number without
arranging, the median would have
been 4 instead of 5.

Exercise: 4

Find the median of the following.
2,:3,.5,5,4; 3,2
10,9,7,13,15

19,20, 18,18,16,21,17

: ,5 6,4,7,9,8

’

-

7

’

) ’

r\oomwoxw

, 2,1

9,4

sl 1095:0% 25
7,2,9,11,10,2,12,2,9, 4
7,4,3,9,11,10
56,4,7,2,8 .
21,20,23,18,19

Let us continue to look at how to find
the median when the number of values
in a data set is even.

Remember that an even number is a
number that can be divided exactly
into 2. A number which is divisible by 2
and generates a remainder of 0.

If the number of values in a data set
is even, the median is the mean or
average of the two middle numbers.

Thus, the mean of 1 (n) th and [—(n)+1]
th values.

First arrange the numbers in order of
magnitude before finding the mean of

= o200 O IOF CAlES RO =

=

the two middle numbers.
Example: Find the median of the following

data set
a. 3,7,8,6,4,84,6
Solution: Arrange the numbers in ascending

order
3,4,4,6,6,7,8,8 |
There are 8 numbers, that is n = 8 which is

even.
The medlan is the mean of the two middle

numbers.

% (n) th = 1/2 (8) th = 4th number which is 6.

[%(8)+1]th = (4 + 1) th = 5th

The 5th number is also 6.
The mean of the 4th and 5th numbers is
6t6 _ 12 _ ¢
2 2

‘The median is 6.

b. 17,15,12,8,13,14

Solution: Arrange the number in
ascending order 8, 12, 13, 14, 15, 17.
There are 6 numbers. 6 is even. .
l(n) th= %(6) th = 3rd.The third number
is 13.

[ (n)+1] = [—(6)+1]th (3 +1)th=4th.
The number is 14 |

The mean for the 3rd and 4th numbers

s 13114 = 2 - 435

The medlan is 13.5

C. 24,20,21,19, 26, 30, 28,27
Solution: Arrange the numbers in
ascending order

19,20, 21, 24,26, 27,28, 30.

There are 8 numbers. 8 is an even
number.

Find the mean of the —-(n) th number
and [ (n)+1] th number.

MATHEMATICS B7 JHS 1



1(n) th = 17(8) th = 4th number.

%he 4th number is 24,
[l(n)ﬂ] th = ['12‘(8)“‘1] th = 5th
5mber.The S5th number is 26.
nhe mean of 24 and 26 =

1 2+26 _ 50 _ ¢
2 2 "

The median is 25.

Find the median of the following.
24,20, 42, 40,32,28
17,12,15,16,8,13,18,14
£45,12,75,81,54,51,24,67,19,39
45, 47,28, 44, 42, 30
45,29,17,12,13, 28,
2,3,7,8,5,10

30, 35, 32, 38,31, 34
13,16,19,12,15,18
8,9,14,14,18,12,6,17,14,8
0. 8,6,2,2,4,8 |

Find the mean.

4,2,6,3,1
13,19,16,10,12,14
8,7,8,6,8,4,2

43, 48, 40, 37,29, 48,40
2,5,3,9,6,4,57
38, 35, 40, 37,39, 38
22,41,35,63,82,74
200, 250, 220, 750
39,45, 63,89, 25,32,39
100,115, 110, 100, 120

— 0 0O N oUW

o
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Finding the Median fo
In Frequency Table

We can also find the median for dat
In a frequency table. :

STEPS:

1. Find the total or sum of the
frequencies that is Yfor n.

2.If the total frequency (Yfor n) is an

odd number, the median is 15(" +1).

And if Yfor n is an even number, the
median is the mean or average of the
two middle values. |

Thus, T(3fith and [F (3A+1] th

Example: Find the median.
a. The ages of children at a party,.

Age 1 (3|5 6 |7 | 80§
Frequency |2 |5|6]| 10 |8]573

 Solution:

a. Find the total frequency.
zforn=2+5,+6+10+8+5+3=
39. We know that 39 is an odd number.
The median = 2(3f+ 1) th = 139 +1)
= 15(40) = 20th value or number.

Starting from 2, add the frequencies
until you get the 20th value or number.
The 20th value (age) is 6.

b.The marks obtainedina Mathematics
test.

Score 123 ]4]53
Frequency 26| 4513
Solution

Find the total frequency (Sfor n)
Zf=2+6+4+5+3=20
20 is an even number




i

The median is the mean of the two
middle values.

1(3f) thand [3 (5£)+1] th
2(20) th = 10th value
%(20) +1 =10 + 1 = 11th value.

Add the frequencies, starting from 2
until you reach 10th and 11th values.
The 10th and 11th values are both 3.
The median score is 3.

The height of some B7 learners
at PSK M/A Basic School.

Height (m) | 150 | 154 | 155 | 159 | 165 | 169 | 174

Frequency 1 1 3 1 2 1 1

Find t
frequency tables.
1. Agesoflddsinpark.

he median for the following

Solution

Find the total frequency () f or n).
SF=1+1+3+1+2+1+1=10
10 is an even number.

The median height is the mean of the
two middle values.

1(10) th=5th  [(10)+1] th = 6th
It is mean of the 5th and 6th values.
Add the frequencies, starting from
1 until you reach the ages that
corresponds to the 5th and 6th values
or numbers.

The age for the 5th number is 155.
The age for the 6th number is 159.

Therefore, the median height is
155;159 157

The median height is 157cm.

Age 6 /ﬁJJ_,__JLg,__T 10‘\
Froquency |3 12 |4 [1 ]
2 Marks scored by some students
in a test.

Marks |3 415 1617
Frequency _ 9 |5 |43 |3
3 Marks scored by some learners
in a Science test.
Marl<s12345678910
Freq.2233 212100111

4. The mass of some items in a shop.

Mass (kg) 5 |7 |10

11

2

Frequency 3 {1 U5

2

5

5.

in a test.

Marks obtained by 20 learners

Marks 1

~ Frequency | 1| 3

Exercise: 8

Use the frequency tables to find the

|

median.
il Temperature of some patients.
Temperature (°C) |30 | 31 [ 32 [ 33 | 34 | 35
Frequency 1 41 211 1 _JJ
2. Ages of kids in park.
Age (yrs.) 13 [ 14 [15 [ 16 | 17 | 18] 17
e |54 7 (a5 3 2] 2]

MATHEMATICS B7 JHS |



el 1 12 |3 |4 |5
f 10!",‘3x/”q ‘
i[‘l/ ency el -1 3 2 1 1 §\

e e
S 2 13 [4 |5 |6

¢ The sizes of shoes made by a factory,

Size 37 | 38|39 |40 | 41 | 42| 43

- equency | 4|6 |9 [18[14]7 |5

The Mode . |

The mode of a data setis the value that
appears most often or most frequently.
in a frequency table, the mode is the
value with the highest frequency.

Example:Find the mode of the following
numbers.

1. 3,51,1,2,3,2,4,3

Solution: The mode is 3.1t occurs most
frequent.

2. 32,28,30,32,31,29, 32

Solution: 32 is the mode. It appears
most often.

3. 10,11,9,8,10,8,9,,10,10
Solution: 10 is the mode. It appears
most often. | |
Finding the mode from .a frequency
table

In a frequency distribution table, the
mode is the item which has the highest
frequencg. -

Example 4:Find the modal age of some
learners,
10

Age 11
Frequenc 3 5

12
Bl

49

the highest frequency,
Example 5: Find the modal maqrk
Mark | 1 .

Solution: The modal mark i
on: ark is 4,
the highest frequency,. I s

Exercise: 9

| Find the mode in the following.

1. 10,9,6,6,4,3,7,6

2. 1,0,1,2,0,5,3,1,2,1

3. 4,9,8,6,7,8,5,8,6,8

4 1,1,3,3,4,1,2,1,5,1

5. 120,114,193,120,142,120,118
6. 3,9,3,2,1,53,4,3

7. 2,2,3,1,0,1,2,5,2

8. 45,40, 42, 40, 45, 45, 44,45

9 18,12,13,17,12,13,12, 1412
10.  36,35,37,36,37,38,37

Find the mode in the following
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CHAPTER

PROBABILITY

HANDLING DATA

Chance or Probability

CONTENT STANDARD: B7.4.21 Identify the sample space f)‘;"gh‘jerf':,zﬁtt’;“gg
experiment involving single events and express the proba blllms
fractions, decimals, percentages and/or ratios to solve problems. ;

INDICATOR B7.4.2.1.1 Demonstrate understanding of lik.elihood 9;10 ;Lngtlaet‘tzrr;ccf??ni
occurring by providing examples of events that are impossible, possibte, of

- personal contexts.

¥
i

- B7.4.2.1.2 Classify the likelihood of a single outcome occurring in a probability experiment ;

- as impossible, possible, or certain.

- B7.4.2.1.3 Calculate the probability of the event and express the probability as fractions, |

decimals, percentages and/or ratios.

i
|

m Likelihood of a Single Outcome%

" Occuring i

t
§

In our everyday lives, we try to think or
understand whether or not something
might happen. We make decisions
based on the chance or probability
that an event may or may not happen.
Probability is a way mathematicians
use to measure the likelihood of events
happening.

The terms, outcome, event, experiment
need to be explained.

OQutcomes are the different results
that are obtained from an experiment.
For example, when a coin is tossed
once, the results are head or tail.
These results are the outcomes of
undertaking experiment of throwing a
coin once. :

An event is any set of outcomes.

VFOI’V’ example when a die is rolled, the

event “rolling an even number” has the
set of outcomes 2, 4 and 6.

Botwe rolled a ludo die once. What
outcomes make up the event of Botwe
obtaining?

a multiple of 2?

a multiple of 3?

a factor of 42

a factor of 6?

a prime number?

an even number?

a multiple of 42

A number greater than 6?

00 N o1 B N

certain.

TT——MATHEMATIC<
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could be shown on a probability line. The \!
It

: . Probability line is ¢ |
owing how likely or unlikely an even would happen. See Fig|S L S€gment

ure 29 1
|mpossible Even
- ! Certqin
0 1 I—
2 1
— Figure 29.1 I ——
Let us describe and show each outcome using words like: impossible, possible
or cert(lin. : .

A, The dog will fly tomorrow. This is impossible to happen because q dog

does not have wings to fly. Hence on the probability line it is shown at the
extreme left.

B. A coin tossed lands Head side up (Possible).

There is even chance of this happening.A coin tossed has only two outcomes. It
would be Head side up or Tail side up.

C.  Ghana will still be an African country tomorrow.

This certain because Ghana cannot become a country of a different continent.
These outcomes are shown on the probability line below.

Study it and use the understanding to predict the outcome of other experiments.

A B C
Impossi e - Unlikely Likely o Certain

POSSIble < } E\}/en l !’Ji

0 ' 1 1 3 |
- % ) 4

| Figure 29.2

in Event or outcome which is impossible has a value of zero 0). abillty of
c}:\ Event or outcome which is certain to happen is one (1).The pre

00sing q red

i lecting @
bl ball although possible but unlikely. The probability of se
Ue ball is like|

1 red bCl”..
U.This is because there are more blue balls and only



—————————
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Show the probability of the following
outcomes by placing the letters of the
outcomes on a probability line.

. Certain
Impolssd)le Evlen ’T
0 2

A. A tossed coin landing Tail side up.

1 Obtaining the number 1. Since
tr-iere is 1 on one of the faces. It is
possible for 1 to show up.

2. Obtaining the number 7. Since
there is no 7 on the die, it is impossible
for 7 to show up. |

3 Obtaining the number 4. Since
there is 4 on the die, it is possible for 4

to show up.

i East next
B. The sun will rise in the East n B, Throwing 2 dice

tomorrow.

C. It will rain tomorrow. o N
D. A new born baby will be a girl. | % e = o/
E. Rolling a 7 on a die. e (. ®
_ : .Y o0 /
F The day after Tuesday will be - ~ . ,
Wednesday. | |

When two dice -are thrown, there are
six possible outcomes for each die.The
result or outcome of one die does not
depend on that of the other.They are

Classifying the Likelihood of a |

Single Outcome- ‘
Your teacher will put you in groups
to discuss the following outcomes of

. . independent.
throwing a die. — L
Use words like impossible, possible, or i The likelihood of obtaining
. : total of 12. ‘ 4
certain. _ . .
A Throwingasingledis :;c is pZSSIbli.ThIS is because ea_ch could
Look at ludo die. ave 6 ast .e.outcome. 6+6=12.
o | 2. Obtaining a total of 13. This
i | is impossible because even if one die
Ba o : shows 6, you need 7 to get a sum of
% o ¢ 13 and 7 is not on the face of a die to
% € show up

Thus, any sum more than 12 is

It has six faces with dots. The dots 1,
impossible to happen.

2,3,4,5 and 6 are found on the faces,
When the die is thrown at any point
In time, one of the number of dots

shows up, that is there are six possible
. Ooutcomes.

Let us look at the likelihood of the
following outcomes. ‘

T

272 a R o e



#®8 Calculating and Expressing Pl“Obabilitg of Events & i R,
58 percentages and or Ratios v - F"GCtions, D

ey SCimals,

bability of

v

S
"'»""'-w‘w-u..,
s

iﬁréddg learnt that if the pi*o

e

N h'GP1P9;:'iS certain to happen. Ifitis 1 it is (that

ificis 1 b d i h2 | e it happen
n e represented in t i ~

p|~gbﬂb'l't y may p In the form of fraction, decimaql, Percent q

l.ago.

The probability in the probability line Fi

sercent and ratio forms as well.

an IS0 i o
event is 0, it is impossibr
e

).
nd

gure 29.2 could be eXpressed i decimq|

— 1I 1 ! —
. 0 1 1 3
Fraction 4 2 A 1
‘Decimal. 0 - 0.25 0.50 0.75 1.00
Percent 0 25% 50% 75% 100%
Ratio 0 1:4 k2 3:4 141

In an experiment, Emefa threw a single die.

Let us use the worksheet below to calculate the probabilities of various events

happening. Express the probabilities in other forms such as fractions, decimal,
percent and ratio.

Percentages | Ratios

The probability of rolling: | Fractions | Decimals
1. factors of 60 |
2. a multiple of 3
3. factors of 2

4. a3 or greater
- S factors of 8__
When q single die is thrown once, there are six possible outcomes: 1,2, 3,4.5,6.
¢ die could show any of the six numbers. :
E E)is
 Probability of an event, E occurring is given by P (E) = n(E) \here n(E)

n(U
nue Number of elements in E and n(u) is ;he
Mber of possible outcome.

e

Solution:
085\bl; outcomes = {1,2, 3,4, 5, 6} n(u) = 6. |
Fobability of rolling f s
g tactors of 60. dé.
®lactors of ¢ among the possible outcomes are 1,2, 3,4 5an

“refore, n(e) = ¢



e _§ .1
PE=Rp=6=1="1

Convert -11 into decimals
1=10

Change 1/1 into percentage
1 % 100% = 100%

Express 1 in ratio

1.4
T—1'1

——

2. Probability of rolling a multiple of 3.

The multiples of 3 among the possible
outcomes are 3 and 6.

Therefore, n (E) =

E 1
PE=R)=6=73

Change 1/3 into decimals by dividing
the numerator by the denominator. .

1_ g
.3._173
0.33

Change 7 into percentage by
multiplying the fraction by 100.

Ix100= 12190 = 180 =333%

Express % in ratio.

=1:3
3. Probability of rolling factors of 2.

The factors of 2 among the possible
outcomes are 1 and 2.

Therefore,n (E) =

P (E) =

Change :} into decimals, percentage

and ratio as done in Question 2.

4. Probability of rolling a 3 or greater.
Rolling a 3 or greater among the
outcomes dre 3,4, 5, 6.Therefore, n (E)
=4

PE =20 =5=3
Change %into decimal by dividing 2 by
- 0.66

320

-18
20
-18
2
= 0.66
Change % into percentage by
multiplying by 100.
2x100= 22 =66.66%

Express %in ratio = 2:3

5. Probability of rolling factors of 8.
Factors of 8 among the outcomes are
1,2 and 4.

Therefore, n (E) =3

PE) =2 =2

-1
T6 2

slv

Change 1 into decimals.
0.5

2[10

-10
00
=0.5



. - - 1 T —
1 into percentages. = Tx100= 100 —_—

Chang 1 - =50%

e 1in ratio form. = 5 =1:2

X

sethe answers to complete the table on Emefq’s experiment of ro||j

., once: NG @ single

dfl/‘//-o/bzlbi“ty of rolling: Fractions | Decimals | Percentamas]

Tep : mals | Percentages [ Rqgige

"4 factors of 60 1=1 1 100 \11\J

 ulgple of 3 ! 0.33 333 | 13
> factors of 2 3 v B3| 13

/, 2 '
 oer oreter 2 0.66 66.66 23

s faors of [ [ » v

Calculate the probability and complete the table on an experiment of rolling a
single die once.

The probability of rolling: Fractions | Decimals | Percentages | Ratios
1. factors of 6
2. a 4 or smaller
3. a 3 or smaller
4. divisors of 30
5. an even number
6.
7.

divisors of 15 - | —
an odd number -

Mmultiple of 6 | I

i iven
A'bag contains 12 shapes as shown. Calculate the Pr'Ob.(lbIlItleS. of the gl
svents. Express them in fraction, ratio, percentage and decimal forms.

A B e A [
i

A m H A
e

[}
.

NAv . /\




