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10 Probability

10.1 Some Basic Concepts

v
I/)u/@

&

(@) When a football team goes onto a field to play a match, the team
knows that one of three things will happen: the team will win,
draw or lose. Winning, drawing and losing atgcomes that is,
the different possible results. From a sebaticomeghose that
we have a special interest in are cabgdnts For example, if we
are interested in the team winning their match, theeveatwe
are considering is theutcomeof ‘winning'.

- ®

10.11 Outcomes and Events

(b) There are siwutcomesvhen a dice is rolled. That is, we get the
numbers 1, 2, 3, 4, 5 or 6. If tbeentwe want is to score a prime
number, then we are interested in thikcomef getting 2, 3 or
5.

(c) There are 10 balls in a bag. 6 are blue and 4 are red. | pick one
ball from the bag. There are 10 possible outcomes: | could pick
any of the 10 balls. If theventl want is to pick a red ball, then
there are dutcomesve are interested in.
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10.12 Probabilities

Example 1

(a) Howlikely is it that we get a prime number.y
when we roll a dice ? ’
There are 3 chances out of a total of 6. *

We could say that therobability is 3 out of 6.
In mathematics we always write the probability as a fraction.

So, we say that the probabilitygs: %
We can also write probabilities as decimals.
So, we could that say the probability ¥%.0
(b) Howlikely is it that we get a 5 when we roll a dice ?
There is 1 chance out of a total of 6.

So, we say that the probability?lis
(c) Howlikely is it that we get a @r a 3 when we roll a dice ?
There are 2 chances out of a total of 6.

So, we say that the probability—is: %

Example 2

(@) | pick a ball from my box with 6 blue
and 4 red balls. (Without looking !).
How likely is it that | pick a red ball ?
There are 4 chances out of 10.

. 4 2
So, the probability — =—.
P ¥ 1C 5

(b) What is the probability that | pick a blue ball
There are 6 chances out of 10.

.. 6 3
So, the probabilityg — =—.
P ¥ 1C 5
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Exercise 10a:

1.

In the RC elections, Duku, Kironde, Ladu, Masaid Ocukuru
stand for RCL1. List the possible outcomes.

Florence goes to a shop to buy a music comphetshop has

Yvonne Chaka Chaka, Kanda Bongo Man, Tabu Ley and

Michael Jackson.

(@) How many possible outcomes are there ?

(b) How many outcomes make up this event; 'she huy
compact by an artist whose name contains ther létt

There are 5 blue and 7 green balls in a boxki gne of them
without looking.

(@) How many possible outomes are there ?

(b) What is the probability that | will pick a @wball ?

(c) What is the probability that | will pick a gne ball ?

| roll an ordinary dice, what is the probabilibat:
(@ lwill geta3, (b) lwillgetalora6,
(c) 1will get an even number,

(d) 1'will get a number greater than 1 ?

| want to choose a letter from the alphabet.

(@) How many possible outcomes are there.

(b) How many outcomes make up the event, 'l chaose
vowel' ?

(c) What is the probability that | choose a vowel

| choose a letter from the word MATHEMATICS.
(@) How many possible outcomes are there ?
(b) What is the probability that | choose a leffér?

There are 12 coloured bricks in a sack. 3 aekhl are white

and 5 are brown. | choose one of them withoutilogk

(@) What is the probability that | choose a brdwick ?

(b) What is the probability that | choose a brdkich is not
white ?

A baby could be born on any day of the week.
What is the probability that a certain baby is
born at the week-end ?
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10.2 Experimental Probability

10.21 Comparing Experimental and Theoretical Probability

The probability of scoring '3' when you throw aedisé

If you threw a dice 6 times, you would expect to'8eonce.
If you threw a dice 30 times you would expect to'gefive times.
If you threw a dice 60 times, you would expect &b '§' ten times.

This is what you would expect to gattheory

é is called theheoretical probability of scoring a '3'.

In practice, if you threw a dice 60 times, you wbhbE unlikely to get
'3' ten times. You might get '3' eight times orlixegtimes or any other
amount. This gives us tlexperimental probability.

Suppose we got '3’ eight times.

Theexperimental probabilityvould be% = é

In the experiments which follow, you will see hosing experimental
probability helps us to check or to calculate tieotetical probability.
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Experiments

The four experiments below should be done in p&ire student will
perform the experiment and the other will recorel tibsults.

Experiment 1

This is a game which young children enjoy. Hiderak object such as
a rubber imonehand. Do this with both hands behind your backwNo
bring out both handslosedand ask your partner to guess which hand
the object is in. They should record their guess gnid like the one
shown below. use C for a correct guess and | fonewrrect guess.

C I I C I

(@)

(b)
()
(d)
(€)

Before you startanswer this question: what is the probability
that you will be correct with any guess ?

(This is the theoretical probability.)

Do the experiment 50 times. (Each time youhd® éxperiment
is called drial , we say there have beentbials).

How many times were you correct ?

number of times correct

50

Is your answer to (d) bigger, smaller or th@eas your answer
to (b) ?

Work out the experimental probability
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Experiment 2

You will need: a coin %

When a coin is tossed, it will lardgead up or
tail up. Theheadon a Ugandan coin is the
side with the number on it. Thail shows the
Ugandan crest.

(@)

(b)

(€)

(d)

(€)

(f)

What is the probability that you will get
aheadwhen you throvanycoin ?

This is the theoretical probability.
Write the answer as a decimal.

Toss the coin 10 times. Record your resultaifiequency
table as shown below. Work out the experimentabability of
getting a head. Write your answer as a decimal.

frequency

H |/l
T | #4111

Toss the coin 50 times and record your resuita new table.
Work out the experimental probability of gettinbead. Write
your answer as a decimal.

Toss the coin 100 times recording your resaits new table.
Work out the experimental probability of gettinbead. Write
your answer as a decimal.

Copy and complete the table below:

Number of | Experimental | Theoretical
trials probability of | probability of
getting a head | getting a head

1C
50

100

Look at the difference between the experimeatal the
theoretical probability. For how many trials isstdifference
smallest Compare your answer with other groups.
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Experiment 3
You will need: a few grains of rice.

On a sheet of paper draw accurately a circle o
diameter 10cm, divided into 10 equal sectors
Write the numbers 0, 1, 2, 3, ..... , 9in the
sectors. 0 6

Place the sheet of paper on your desk and holc

a grain of rice about 30cm above the centre of

the circle. Check the height with a ruler. Drop

the grain of rice onto the circle. Your partnersldaecord the number
of the sector that the grain falls intbit is not clearly in one sector,
then repeat that trial

(@) What is the probability that the rice fallsarlg in the sector
marked '9' ?This is the theoretical probability.ité/the answer as
a decimal.

(b) Drop the rice 10 times. Record how many timdands in the
sector marked '9'. Work out the experimental poditg. Write
your answer as a decimal.

(c) Drop the rice 50 times. Record how many timédands in the
sector marked '9'. Work out the experimental podiig. Write
your answer as a decimal.

(d) Drop the rice 100 times. Record how many timémnds in the
sector marked '9'. Work out the experimental podig. Write
your answer as a decimal.

(e) Copy and complete the table below:

Number of | Experimental | Theoretical
trials probability probability

10
50
100

() Look at the difference between the experimeatal the
theoretical probability. For how many trials isstdifference
smallest Compare your answer with other groups.
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Experiment 2 and experiment 3 asked you to lodketifference
between experimental and theoretical probabilityu¥hould have
seen that this difference ssnallestwhen we have done the masals.
So, if we want to estimate the theoretical probigtéccurately, we
most do as many trials as possible.

Experiment 4

You will need: a drawing pin.
When a drawing pin is dropped onto a table it eitheds with the
point up or with the point down.

7

Point up Point down

(@) Drop the drawing pin 50 times onto your deskrk\out the
probability that the drawing pin will land poinpu

(b) Drop the drawing pin 50 more times. Using thgutts of all 100
trials, find the probability that the drawing panll land point up.

(c) Drop the drawing pin 100 more times. Usingriggults of all
200 trials, find the probability that the drawipim will land
point up.

(d) Copy and complete the table:

Number of Experimental
trials probability

50
100
200

(e) Give thebestestimate for the theoretical probability that your
drawing pin lands point up.

(e) Do you think that the height from which thewlirag pin is
dropped affects the result ? How could we findwlhéther or
not the height matters ? What other factors dotkiowk could
affect the result ?
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10.22 Predicting the Future

Many people think that they know what will happarthe future. Every
culture has traditions of predicting future evehiswever, there is no
agreement about these ideas. Many people beliavgah cannot
predict the future. It is not thought to be sciotio say what will
happen tomorrow. In mathematics we assumeattgthingthat can
happen today can also happen tomorrow.

Example 1

A man travels every day. He can travel by bus, éaxiicycle. On
Monday he travels by bus, on Tuesday he travelsusy on Wednesday
he travels by bus, on Thursday he travels by bus;rimlay he travels by
bus.

(@ How will he travel on Saturday.

(b) What is the probability that he will travel bys on Saturday ?

Solution

(@) We do not know how he will travel on Saturdag,could travel
by bus, taxi or bicycle.

(b) Wecannotknow the probability that he will travel by bus on
Saturday. There are many things that we do notvkiMaybe
there will be no bus on Saturday. Maybe he witide to go by
taxi for a change.

Example 2

| throw an ordinary dice 10 times. Each time | gé&'. What is the
probability that | will get '6' the next time | thw the dice ?

Solution

It may be very surprising that we got '6' everydirilowever, if the
dice is ordinary, the next throw will be the samseaay other.

So, p(getting '6' on the next throw)%.
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10.23 Expectation

We have said that withnoughtrials, an experimental probability gives
a good estimate of the theoretical probability. Tihe can say what we
would expectto happen, in the future.

Example

A government survey counted 1000 vehicles pasdomga&Entebbe
Road in Kampala. 250 were taxis, 100 were lor2€§, were bicycles,
50 were motor bikes and 400 were cars.
(a) Estimatethe probability that the next vehicle will be:
(i) ataxi, (i) alorry, (i) a bicycle,
(iv) acar, (v) amotor bike.
(b) 200 more vehicles pass by. How many of eagé tf vehicle
would youexpectthere to be ?

Solution
(&) We carestimatethe probability from the survey:

() pltaxiy= 2> =1 (i) plory) == =L
100C 4 100C 10

20C 1 40C 2

i bicycle) = —— == (\Y; carN)=——=—

(iii) p(bicycle) = 1000 & (iv) p(car)= 1000 5

1

v motor biker —— =—
S )_100( 20

(b) We would expect:

(1) % 200= 50taxis, (i) 1—10 200= 20lorries,
(iii) :—é 200= 40bicycles, (iv) % 200= 80cars,
(v) 2_1(] 200= 10motor bikes.

Note

In general, the expected number = the probabilitye number of
trials. We can write this as follows:

EX) =p&) " n
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Exercise 10b:

1.

On a certain day 100 people
fetched water from a borehole.
Of these, 50 used jerrycans, 20
used buckets and the rest used
pots.

Estimate the probability that the
next person will use:

(@) ajerrycan,

(b) apot.

The probability that a lorry stopped by a t@fiblice
checkpoint will be overloaded 3. How many lorries would
you expect to be overloaded out of 90 checked ?

The table below gives the ages, to the neaeast gf form 3
students in a secondary school.

Age in years 15 16 17 1§
Frequency 12 20 10 8

(@) Find the probability that a student in forns:3
(i) 15 years old, (i) over 16 years old.

(b) From a group of 20 form 3 students, how maowuia
you expect to be:
() 15 years old, (i) 1@r 17 yearsold ?

| have a stone with one curved side and onesifiigt | throw it

in the air 200 times. It lands with the flat satavn 140 times

and with the curved side down 60 times.

(@) Estimate the probability that it will land Wwithe curved
side down on my next throw.

(b) Ithrow it another 50 times. How many timesydol
expect it to land with the flat side down ?

Describe an experiment which you could carrytowdstimate
the probability that a right-hand page in this bbas at least
one picture. Carry out the experiment and estirtiree
probability. If you looked at 50 right hand pagesyw many
would you expect to have a picture ? Choose 5@agcheck
your estimate. Comment on your results.
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10.3 The Limits of Probability

10.31 Probabilities 0 and 1

Class Discussion

1. (a) If youthrew an ordinary dice 100 times, hmany times
would you get a number 1, 2, 3,4,50r 6 ?
What is p(getting 1, 2, 3, 4,5 0r 6) ?

(b) If you tossed an ordinary coin 1000 times, hoany
times would you get a head a tail ?
What is p(getting a hea a tail) ?

(c) Inthe last 10,000 days, how many times hastin risen ?
What is p(the sun will rise) ?

(d) If you threw an ordinary dice 100 times, howany times
would you geta '7' ?
What is p(getting a '7") ?

(e) Inthe last 10 years how many times has Sayurden the
day after Monday ?
What is p(Saturday is the day after Monday) ?

2. (a) What can you say about an event when thaapitity that
it will happen is 1 ?

(b) What can you say about an event when the prlityahat
it will happen is 0 ?

3. (a) Suggest5 more events with probability 1.
(b) Suggest 5 more events with probability O.

4. Can an event have a probability less than Geatgr than 1.
Explain your answer.

Conclusion

If the probability that an event will happen islien the event isertain
to happen. If the probability that an event wilppan is 0, then the
event ismpossible

So, all probabilities must be from 0 to 1. Hence,dny event A, we
can say that:
O£p(A)E1L
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10.32 Mutually Exclsuive Outcomes

When a football team plays a match, the only péssibtcomes are
win, lose and draw. These outcomes are catlatlially exclusive
which means that they cannot happen together. A taanot wirand
lose the same match !

The outcomes for the drawing pin in experimentel‘point up’ and
‘point down’. These must bautually exclusiveThe pin cannot land
point upand point down, at the same time !

If we toss a coin thenutually exclusiveutcomes are head and tail.
1
p(head) = p(tail) =2—

Notice that p(head) + p(tail)% +§ =1

If we roll a dice themutually exclusiveutcomes are 1, 2, 3, 4, 5, and 6.

Notice that:
11 1 1 1 1
1)+ p(2)+p@B3) +pd)+pB)+pB)=t+—+—+—+-+- =1
p(1) + p(2) + p(3) + p(4) + p(5) |O()6 P
Conclusion

The sum of the probabilities afl mutually exclusive outcomes to a
given trial is always 1.



Probability 181

Exercise 10c:
In questions 1-4 assume that each possible outcome is equally likely
1. A woman has one child, what is the probabiligttit is a girl.

2. Aregular tetrahedron with faces numbered
1, 2, 3, 4 is thrown onto the floor. What is
the probability that the face numbered 3 is
face down on the floor ?

3.  The two authors of this book held a meeting srdh 1992.
What is the probability that the meeting took plan 26th of
March 1992 ?

4.  What is the probability that there will be al fmloon in the sky
tomorrow night ?Klint: how many days in a lunar month ?)

5. If the probability that Ogola passes the engeafr examination
is 85, what is the probability that he fails the exaation ?
Explain your answer.

6. Itis given that there are exactly three mugueXclusive
outcomes a, b and c in an experiment.

If p(a) =% and p(b)= % find p(c).

7.  Are the outcomes a, b and c (in question 6) lgglitely ?
Explain your answer.

8. Rashid throws a coin 5 times and each timegétad. What is
the probability that he will get a head on histrtexow ?
Explain your answer.

9.  Criticise this statement about probability:
"l can't remember which day of the week my nephetwrned
from Kamuli. Maybe it was Sunday, maybe it was 1S, the
probability that it was Sunday must be %5."
What should the probability be ?
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10.33 Possibility Space

The set of all of the possible outcomes to a tniah any specific
situation is called thpossibility space When a dice is rolled, the
possibility space is {1, 2, 3, 4, 5, 6}. Similariywe are told that a
certain word ends in a vowel, then the possibdpgce for the last
letter is {a, e, i, 0, u}. In this section we wilke how possibility spaces
can be used to find probabilities.

Example 1
What is the probability of getting a 3 or a 5 wlzedice is tossed ?

Solution

Possibility space ={1, 2, 3, 4, 5, 6}.
The six outcomes are all equally likely.
We are interested in two of these outcomes (3 and 5

Therefore: p(3 or 55 % = %

Example 2
Find the probability of getting two heads, when wains are tossed.

Solution

Let H=head and T = tail.
Possibility space = {HH, HT, TH, TT}
The four outcomes are equally likely.

Therefore: p(HH)= %

Note

HT and TH aralifferentoutcomes. HT means a head on the first coin
and a tail on the second. TH means a tail on teedoin and a head on
the second. When we use a possibility space we writstdownall of
the different outcomes.
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Example 3

Two dice are rolled once. What is the probabilitgttthe sum of the
scores is 10 ?

Solution

Possibility space:

1+1 1+2 1+3 1+4 1+5 1+6
2+1 2+2 2+3 2+4 2+5 2+6
3+1 3+2 3+3 3+4 3+5 3+6
4+1  4+2  4+3  4+4  4+5 _4+6
5+1 5+2 5+3 5+4 _5+5 b5+6
6+1 6+2 6+3 _6+4 645 6+6

There are 36, equally likely outcomes.
Three of them (6+4, 5+5, 4+6) give a sum of 10.
3 1
Therefore: asumof 16— =—.
P( % 36 12

Alternative Solution

The possibility space may be presented in anothgras shown below.
We call this type of diagramaartesian diagram

Second Dice
1 2 3 4 5 6
1 2 3 4 5 6 7
First 2 3 4 5 6 7 8
Dice 3 4 5 6 7 8 9
4 5 6 7 8 9| 10
5 6 7 8 9(10| 11
6 7 8 9|10 | 11| 12

Example 4
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If a word contains exactly twaifferentvowels, what is the probability
that they are a and u.

Solution

a

First e

Vowel i
0
u

Second Vowel
a e [ o u

We have put a dotto show the possible outcomes.

We have put a crossto show where the vowels amet different.
There are 20 possible outcomes, we are interest2of them
(a and u, u and a), shown with a tick

Therefore: p(u + aF 2_1

1
20 10

Exercise 10d:

1.

When a dice is rolled, find the probability @&ttng:
(@) an odd number,

(b) anumber less than 3,

(c) afactorof18?

Find the probability of getting a head and g w@nen two coins
are tossed together.

A teacher writes on the blackboard a prime nurtdss than 20
(chosen at random).

(@) Find the probability that the number is 11.

(b) Find the probability that it isér 7.

When two dice are thrown, what is the probabditgetting:
(@) two even numbers,

(b) a product of 24,

(c) atleastone6 ?
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11.

12.

13.

14.
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Two dice are rolled together. Find the probapthat the sum
of the scores is 7.

The number of outcomes when three coins aredass3.
(@) Copy and complete the possibility space:
{HHH, HHT, HTH, HTT, ........... }
(b) Find the probability of getting:
(i) three tails,
(i) at least two heads,
(i) exactly one tail.

In a family of two children, what is the probliof finding:
(@) aboyandagirl ?
(b) two girls ?

Find the probability of getting a head and aveiren a coin and
a dice are thrown together.

There are three cars in a parking lot: a Toyafdissan and a
Peugeot. One of the cars is white, another is &haethe third is
red. Find the probability that the Toyota is wiated the Nissan
is red.

When two dice are rolled together what is tlesnfikely sum ?
Explain your answer. What is the least likely DExn.

A word contains two vowels. What is the probghbihat they
are botre ?

Three coins are thrown together. Find the gohbaof getting:
(@) 3heads (b) all 3 the same
(c) 2headsand ondail (d) exactly 2 the same.

A bag contains five different coloured ballseall is picked,
then put back. Then another ball is picked witHoaking.
What is the probability that the two balls piclkaedifferent
colours ?

In your class, if the teacher were to pick stuedents, without
looking, what is the probability that they wouldtb be girls ?
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10.4 Random Selection
10.41 Making Random Choices

Mathematically, a choice imndom if all of the possible choices are
equally likely.

Class Discussion

(@ In ordinary conversation, the worats
randomare used even when the possible
choices are not equally likely. Think about
the statement below:
"Madina pulled out the drawer containing
the spoons and picked one at random”.
Do you think that Madina's choice was
really a random one ? Why might every
spoon in the drawer not have the same chance g Ipgtked 7

(b) A charitable organisation is offering a schskap toanyone
orphan in a certain class. There are five orplmattse class.
Suggest a method by which one of the five orpltandd be
selectedat randonto take the scholarship.

Example 1

A number is chosen at random from the following set
{12, 14, 16, 18, 20, 22, 24, 26, 28, 30}.

Find the probability that the number chosen is:

(@ 18, (b) a multiple of 6.

Solution

Since the choice is random, the ten numbers aralgdilely to be
chosen.

(@ |o<18;1—1O

(b) Multiples of 6 in the set are: 12, 18, 24, 30.

. 4 2
So, P(a multiple of 6 — =—.
( p ?10 c
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Example 2

The letters O, P and T are arranged at randonrno &othree-letter
word. Find the probability that the word formed is:

(@ POT, (b) TORTr OPT.
Solution

Possibility space: OPT POT TOP

OoTP PTO TPO

(@ p(POT)=é

(b) p(TOP or OPTF

olN
Wk

Example 3

A box contains 2 black and 4 white balls. Two balis picked at
random from the box. Find the probability of pidkia black ball and a
white ball.

Solution

Let the black balls be,land .
Let the white balls be ww,, w; and w;.

Possibility space:

b, +b, b +w, Wi twW, W, +tW; Wit w,
by+w,  btw,  owptwy Wyt w,

by+w, by+twy w;+w,

b,+w; b,+w,

by +w,

There are 15 equally likely outcomes. 8 of theseslmwhite ball and a
black ball.

So, p(a black ball and a white baﬂ)l%.
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Exercise 10d:

1.

2.

An integer is chosen at random from {1, 2, $4,..., 10}.
What is the probability that the chosen integex sgjuare
number ?

Naigga has three T-shirts with the slogans shoslow. She puts

on one of the T-shirts at random. What is the podityp ~ that she is
wearing a T-shirt with:

(@ aslogan with 3 words, (b) a slogan with 4agoP

A month is chosen at random from the 12 monthkeyear.
Find the probability that the chosen month had@gs.

The pie chart shows a man's
collection of music cassette compacts
by different singers. If a compact is
picked at random, find the probability
that it has music by:

(@ Yvonne Chaka Chaka OZ@%/ZS

(b) Loketoor Joyce Bond.

ABCD is a rectangle of length 8cm A 5 X 3 C
and breadth 5cm. Find the
probability that a point chosen at
random inside the rectangle lies in
the shaded region.

B 8 D

A box contains 4 red balls and 3 blue ballsalskare chosen at
random. Find the probability that:

(@) the chosen balls are both red,

(b) the chosen balls are both blue,

(c) atleast one red ball is chosen.
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11.

12.
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The numbers 2, 7 and 4 are arranged at randdéonntoa three
digit number. Find the probability that the numbemed is:
(@) less than 240, (b) divisible by 8.

Two different numbers are chosen at random f@m, 2, 5}.
Find the probability that thgroductof the chosen numbers is:
@ O, (b) greater than 2.

Two people are chosen at random from a grogmefman and
four women. Find the probability that two women enesen.

If three people are chosen at random from tbepgin question 9,
find the probability that the man is among thosesem.

The figure shows a large cube assembled
from small cubes. Two adjacent faces of the
large cube are painted, but all the other faces
are not. Suppose that the large cube is pulled
apart and the small cubes are scattered about.
Find the probability of picking (at random) a
small cube which has:

@ 0, () 1, (c) 2 painted faces.

Two pencils are picked at random from a tinchtgontains 3
green and 5 yellow pencils. The table below shihss

possible choices.
Second Pencil

G 1D [ R[Y1 | Yol Y3 ]| Yal Vs

I1
7]
First X
Pencil Y
Y2
¥3
ya
y5

Use the diagram to find the probability of picking
(@ 2 green pencils, (b) 2 yellow pencils,
(c) 2 pencils of different colours,
(d) 2 pencils of the same colour,
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10.42 Probability and Venn Diagrams

(@)

(b)

Pair Discussion

A school has 25 teachers. The Venn diagram shosvsumbers of
teachers who teach Physics (P) and Mathematics (M).

e

19

How many teachers teach:

() Physics,

(i)  Mathematics,

(i) Physics and Mathematics,

(iv) Physicsor Mathematics,

(v) Physicdut notMathematics,

(vi) Mathematics but not Physics,

(vii) Only Physicsor only Mathematics,
(viii) Neither Physics nor Mathematics ?

A teacher is chosen at random, using your arsstega), find:

(i) p(they teach Physics),

(i) p(they teach Mathematics),

(i) p(they teach Physics and Mathematics),

(iv) p(they teach Physics Mathematics),

(v) p(they teach Physidsit notMathematics),

(vi) p(they teach Mathematics but not Physics),
(vii) p(they teach only Physias only Mathematics),
(viii) p(they teach neither Physics nor Mathenstie
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Example 1

Of the 40 members of a co-operative society, 24aareers and 30 are

traders. Every member of the society is a farmex toader.

(@) How many members are both farmers and traders ?

(b) Find the probability that a member chosen atloan is not a
farmer.

Solution

(@) Let F = {farmers in the society}
T = {traders in the society}
Also, letn(FCT) =x.
e

[

n(F) = 24 anch(€) = 40
So, 24 + (30x) =40

24 + 30 x =40
54 -x =40
X =14
Therefore 14 members are both farmers and traders.
(b)
e
0

16 of the members are not farmers.

()]

Therefore, p(a member is not a farmef— =

S
(@)
U"I_I N
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Example 2

Chapter 10

A group of 28 students belong to the current adfaiub (C), the drama
club (D) or the wildlife club (W).

20 students belong to C, ZE @
16 students belong to D,

15 students belong to W,

6 students belongto C, D and W,
11 students belong to C and D,

8 students belong to C and W.

(@)

(b)

Solution

(@)

(b)

_NEW VISION _

oyayayeyayeye)
o

ML Y

[0

o

Show on a Venn diagram the numbers of studerat the
different subsets.

Find the probability that a student choseraatiom from the
group:

(i) belongs to the current affairs club,

(i) belongs to the wildlife club only,

(i) does not belong to the drama club.

C D

We write 6 at the centre of the Venn
diagram and then work out the
numbers in the other regions one by
one.

(o)
2.0

20 students belong to the current affaltbc
So, p(a student belongs to €%g = g

(i)
(i) 3 students belong to the wildlife clumly.
So, p(a student belongs to W orﬁ:y)z%.

(i) 12 students (that is 7 + 2 + 3) do not begJda the drama

club.
So, p(a student does not belong toz[%% :S.
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Exercise 10e:

1.

In a survey of 100 homesteads it was foundlthdtomesteads
had cattle and 20 had goats. The number of honu=ssteighout

cattle or goats was 74. Find the probability obankestead with:
(@) both cattle and goats,

(b) cattle only,

(c) no goats.

€ ={natural number§ 15}
P = {prime numbers}
Q = {factors of 15}

Draw a Venn diagram and write the numbers 1 tn1Beir
correct regions.

Find the probability that a number chosen at ramfflom € is:
(@) aprime number,

(b) afactor of 15,

(c) a prime factor of 15.

Twelve workers were paid their wages in notes08f and 200
shillings. 8 workers received 100 shilling notesl & workers
received 200 shilling notes.
(@) Find the number of workers who received 4086200
shilling notes.
(b) If a worker is chosen at random from the 1Bats the
probability that they received:
(i) notes of both types,
(i) 100 shilling notes,
(i) notes of onlyonetype.
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4.  Sixty candidates did an examination paper whantsisted of
three sections A, B, and C. Each of the candidatesnpted at
least two sections. 51 candidates attempted sehtié2
attempted section B and 49 attempted section C.

(@) How many candidates attempted all three sestfo
(b) How many attempted sections B and C ?
(c) Find the probability that a candidate chosermadom
from the 60 attempted:
(i) three sections,
(i) sections A and C,
(iif) only two sections.

O O O O
: \ ] ? \ ] : \ ] ? é@!
5. At a party, three types of food were servadtookgM),
potatoes (P) and rice (R).

50 guests were served with M,
36 guests were served with P,
44 guests were served with R,
30 guests were served with M and P,
36 guests were served with M and R,
27 guests were served with P and R.

A total of 58 guests were served with these foods.

(@) Draw a Venn diagram and mark the number o$igue
each subset.

(b) Find the probability that a guest chosen aticen was
served with:
(i) all three types of food,
(i) exactly two types of food,
(i) matookeonly.
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Summary

1.

2.

Experimental probability is based on experience or experimgnt.

Theoretical probability assumes that all possilWatcomesare
equally likely.

Thepossibility spaceis the set of all possible outcomes.
The probability that aeavent A will happen is denoted p(A).
(@) If p(A) =0, then the event A is impossible.

(b) If p(B) =1 then the event B is certain to pap.

(c) Always, for any event C: Dp(C)E 1.

Mutually exclusive outcomes cannot happen at the same timyg.
For example, throwing a coin and getting a headla tail.

The sum of the probabilities of all mutually kistve outcomes
in a trial is always 1.

An event igandom if all the possible outcomes are equally
likely.




