UNIT 8

Introduction to Probability

Total Allotted period: 14 periods

Learning Outcomes: At the end of this unit, learners will able to:
+ Understand the concept of probability

+ Find event, sample space and probability of simple events.

« Apply problems of real-life situations in solving the probabilities

Introduction

It is quite common phenomena to relate success or failure in one thing with luck or
chance. Trying to determine how likely something can occur is useful in
applications. For such purpose, discussing probability is essential which hill help
represent such concepts as chance or luck mathematically. In this unit, students will
discuss introductory concepts of probability starting from the definition of basic

terms and real- life applications.
Suggested teaching aids

You know that students learn in a variety of different ways. Some are visually
oriented and more inclined to acquire information from photographs or videos.
Others do best when they hear instructions rather than read them. Teachers use
teaching aids to provide these different ways of learning. Therefore, it is
recommended that you might use models, fair dice, different coins and slip of paper

for probability.
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8.1. The concepts of probability

Period Allotted: 4 periods

Competency: At the end of this sub-topic, students should:

Describe the concepts of probability.

This sub-unit begins with discussing the definition of basic terms of probability,
which are experiment, sample space, event, certain event and impossible outcomes.
Finally, dear teacher should make sure that students are using the activities, group
work, and challenge problem of the textbook. To stabilize the lesson taught in each

sub- unit
Teaching notes

Under each sub-topic, a hint given how to continue each sub-topic but your creativity
is very crucial. The purpose of the teaching notes is to provide the teacher
information to use activities, opening problems and group works to motivate and

guide students rather than lecturing.

Probability is a number that reflects the chance or likelihood that a particular event
will occur. Probability can be expressed as proportions that range from 0 to 1, and
they can also be expressed as percentages ranging from 0% to 100%. A probability 0
indicates that there is no chance that a particular event will occur; whereas

probability of 1 indicates that an event is certain to occur

Established, more emphasis will be given to the different methods of finding the
Probability of an event. While discussing an experiment, it is essential for the
students to realize that the outcome of an experiment (if conducted randomly) is not
known. Thus, the probability of an event under such a condition will be determined
only after the experiment is conducted at full scale. As an implicit concern, however,
after the students are made clear with the notions of experiment, sample space and

event, the notion of probability of an event established under a random experiment
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with equally likely outcomes can be known before conducting the experiment or
even without conducting the experiment. In order to assist students, reach such an
understanding, it is recommended to let them do Group Work 8.1 first.
Answer for Group work 8.1
In each of the first three experiments, the result or outcome is certain, and known in
advance. That is, in experiment (a), the ball is certain to touch the earth and in (b) the
sugar will certainly dissolve in milk and in (c) the petrol is sure to burn. But in the
experiments d — e the results are uncertain. For example, when a coin is tossed
everyone knows that there are two possible outcomes namely head and tail but no
one could say with certainly which of the two possible outcomes will be obtained. In
all, such experiments, that there is an element of chance, called probability which
express the element of chance numerically. The occurrence or non-occurrence of
things is studied in mathematics by the theory of probability. The theory of
probability was introduced to give quantification to the possibility of certain outcome
of the experiment in the face of uncertainty. Governments, scientists, insurance
company, use probability
After Group work 8.1, you can formally write the definition of an experiment, a
sample space and an event as stated in the student textbook. One important point in
the discussion made so far is that the proportions or the probabilities could be
identified only after the experiment is conducted. Once an experiment is performed,
it will be thus possible to determine the probability. For this purpose, let each student
do Exercise 8.1
Answer for Exercise 8.1
1. a) An activity involving chance in which results are observed is called an
experiment.
b) The set of all possible outcomes of an experiment are called possibility
set.
¢) Any sub set of outcomes of the experiment is called an event

2. a) Select one card randomly from the cards
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b) The sample space {1, 2, 3,4,5,6,7,8,9, 10}
¢) The card numbered with {1, 3,5, 7, 9}

Answer for Activity 8.1

1. a) It is always happen (Certain)
b) It is impossible

2. a) Certain
b) Certain

¢) Impossible
Answer for Exercise 8.2

1. Choosing a yellow chocolate is impossible because there is no yellow

chocolate in a glass jar

2. B

3. a) Impossible
b) Certain
¢) Certain

Answer for Exercise 8.3
1. a)Inrolling a dice, you will get 7 and When water boils it changes to milk
b) In tossing a coin, you will get H or T and You will be die.
¢) Throwing a single die can produce six possible outcomes. All six outcomes
are assumed equally likely. For any number of dice, the six faces are assumed

equally likely to be produced and another example A cat is to chase a mouse.

d) Your hair would grow 3 inches longer by tomorrow and A cat is to chase a dog.

e) you will buy a new pair of shoes soon and A newly born baby will be a girle.
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2. a) even chance

| I |

Figure 8.1

b) This will depend on the weather condition in July, it is reasonable to say it will

rain at least one day on July in Addis Ababa is more likely.

3

7 i x

Figure 8.2

¢) You will win a lottery is more unlikely the chance to win is closer to 0

Figure 8.3

d) In a fair dice each face have equally likely to occur you expect from dice six

equally likely

0 £

T if

Figure 8.4

e) The probability of this is certain, as you can expect there to be birth day in

this year.
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Assessment

You can assess students while they conduct experiments by way of asking them
different oral questions such as: If you keep on doing an experiment of tossing a coin
one hundred times how many times do you expect head to show up? You can also
give Exercise 8.4 as a group work so that students can present their work. Or as this
is the end of the sub- unit, you can give test/quiz to assess students learning and
understanding.
Additionally ask your students the following question

%+ Ask students to identify certain, uncertain and impossible out comes

¢ Ask students to identify experiment, trial, event and sample space

* Ask students to solve real-life applications of examples of certain and

impossible out comes.

% Provide descriptive feedback for learners to improve their learning
For slow learner students

Choose the correct answer from the given alternatives
1. Which one of the following best replaces the blank? 'A and B are playing

tennis. The event of A or B winning the match is

A, a likely event C, an unlikely event

B, an unlikely event D, none
2. Teacher assigns home work after % of the lessons
A, unlikely B, likely C, Certain D, equally likely
3. There is a 0% chance that the earth is the closest planet to the sun

A, unlikely B, likely C, Certain D, impossible
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4. You miss a tree throw % of the time
A, likely B, unlikely C, Certain D, equally likely
5. A bag contains 5 red balls and 3 green balls. If a ball is chosen at random
from the bag, then which of the following is an impossible event.
A, Choosing a red ball B, Choosing a yellow ball
C, Choosing a green ball D, none
6. The measure of chance is known as
A) Geometry
B) statistics
C) probability
D) none of above
7. An event in the probability that will never be happened is called as -
A) Unsure event

B) Sure event
C) Possible event

D) Impossible event

For fast learner students

Choose the correct answer from the given alternatives

1. A teacher choosing one boy from a class of 19 girls is event
A, a possible B, a certain C, an impossible D, none
2. Your hair would grow 3 inches longer by tomorrow is events
A, alikely B, an unlikely C, equally likely D, a certain
3. You will eat tomorrow is event
A, Certain B, an impossible C, possible D, none

4.  Which of the following probability cannot exist?
A) % B)-1.5 C) 7 D) None of the above
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5. What will be the probability of an impossible event?
A) 0 B)1 C) Infinity D) None of the above
6. Which of the following can be the probability of an event?

A) -13 B) 004 OF D) >
7. The probability of winning the first prize in a lottery of a girl is 8/100. If the
6000 tickets are sold, then how many tickets the girl purchased?
A) 480 B) 750 C) 280 D) None of the above

8.  What will be the number of events if six coins are tossed simultaneously?

A) 32 B) 128 C) 100 D) 64

8.2. Probability of Simple events
Period Allotted: 7 periods

Competency: At the end of this sub-topic, students should:
¢ Find the probability of simple events.

Introduction

In this sub-topic, we will learn how to find the probability of a simple event.

The probability of an event is the likelihood of it occurring. When we discuss the
likelihood of an event happening in everyday life, we may use some common words
to describe this likelihood, for example, “certain”, “likely”, “very unlikely”, or
“impossible”. In mathematics, we can assign a numerical value to a probability.
Impossible events have a probability of zero, and events that are certain to happen

have a probability of one. Events that are equally likely can be written with a
probability of 0.5, or % The sum of the probabilities of all possible outcomes must

equal 1. For example, when flipping a coin, the probability of getting “heads” plus
the probability of getting “tails” is one. This is because the probability of getting

either one of heads or tails is certain, that is, a probability of one. In probability
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terms, a simple event refers to an event with a single outcome, for instance, getting

“heads” with a single toss of a coin, or rolling a four on a die
Teaching notes

Events are equally likely to happen:

+* When there is a 50% chance of rain, that means that there a chance
that it might rain, but that there is also a chance that it might not rain.
These chances are the same so the event is equally likely to happen.

+» When one rolls a game die, he/she has exactly the same chance of
landing on any of the six sides. Therefore, the probability of landing

. . 1 .. .
on any one specific side would be p This is also true for any spinner.

Say a spinner is divided into 10 sections. Then there is an equally
likely chance that the spinner can land on any of the sections. Thus,
the probability for the spinner to land in any designated section is %.

K/

++ The probability of selecting one of the three doors on the game show
is also equally likely. There is no bias over the contestant’s decision

so each door has a probability of § being chosen. This is true if there

are no arrows pointing towards one of the doors.

Answer for Exercise 8.4

L @ P®)=5= 5= ]
b) P (E) = Zg_%
OP(E)=T =2
d)P(E)=%=§
oriE-aE -
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2.

4.

n(E) _1

a) n( letters 1) = 2 and n(S) = 8 therefore, P(E) = S 5 =
b) N (Vowels) = 5 and n(S) = 8 therefore, P(E) —"E’g %
¢) N (letters B) = 0 and n(S) = 8 therefore, P(E) = ng g =0
The probability of zero means there is no chance to occur an event
(impossible outcomes) and the probability of one means sure to occur
(certain out comes).
A
Assessments

You should asses each student’s work continuously over the whole periods and ask

the following question

*

% Ask group of students to derive the probability of simple Events

¢ Ask students to find the probability of simple events

¢ Ask students to solve real-life applications of probability of simple events.

*

% Provide descriptive feedback for learners to improve their learning

Finally give the following additional exercise problems for slow learner students

and for fast learner students

For slow learner students

I, choose the correct answer from the given alternatives

1.

A bag contains 5 quarters, 2 dims, and 4 pennies, what is the probability
of picking a quarters?
A=~ B.f 2 D5
11 3 6
Find the experimental probability: Roll dice: 1, 3, 3, 4, 4 then P(1)=
A, 3 B, 2 C, > D, 1
5 5 6 5
If you cut a shuffled deck, what is the probability you will get an 8 of

diamonds?

1 1 4
A B Cg D

4. Probability of a simple event is.
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A, what should happen B, what will happen
C, what does happen D, what I want to happen
5. A card is drawn from a pack of 52 cards. What is the probability of

getting a queen card?

1 1 3 1
A) - B) — 0 = D) =

A dice is rolled. The probability of getting a number x where 1 < x < 6 is-
A)  Greater than 0
B)  Greater than 1

C) Between 1 and 0
D) Equalto1

. Which of the following statement is not true about probability?

A) The probability of an impossible event is zero.
B) Probability can be greater than one or less than zero.

C) Probability cannot be greater than one.

D) None of the above

Answer the following questions

8. A coin is tossed twice. Lists all the possible outcomes?

9. Two dice are rolled together. Lists all possible outcomes?

10. What is the probability of getting six on a roll of a pair of a dice?
11. What is the probability of rolling an even number on a die?

II. Choose the correct answer
For fast learner students

12. If you rolled a 6 sided dice, what is the probability of a rolling a 37
AL B, 2 c.2ip, 2
6 3 6 6

13. If you flipped 2 coins, what is the probability that both will land on tails?
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14. A card is selected from a deck of playing cards, what is the probability of

selecting a red card?

A,- B2 2D,
4 4 2

N |-

15. In a class, there are 12 boys and 16 girls. One of them is called out by an
enrol number, what is the probability that the one called is a girl?
A, 1 B, 2 C, s D, 4
4 5 12 7
16. If two dice are thrown simultaneously, what is the probability of getting

a multiple of 2 on one dice and multiple of 3 on the other dice?
5

A2 BS Oz D)
17. A school has five houses named as A, B, C, D, and E. There are 23
students in a class in which 4 students are from house A, 8 students are
from house B, 5 from C, 2 from D, and the rest from house E. Class
teacher randomly selects a student to be the class monitor. What is the
probability that the selected student is not from house A, B, and C?
A) — B) — 0 = D) =
Work out (show necessary steps)
18. Two dice are tossed, state the probability of each event
a) Thesumis7  b) Thesumis 13 ¢) The sum is not 7
19. When 4 coins are thrown what is the probability of
a) 4heads b)2headsand?2 tails c) at least one head
20. A coin is tossed and a die is rolled. What is the probability of obtaining

a) aheadanda6 c¢) atail and an odd number

b) ahead and an even number  d) an even number
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21. A machine used for a lottery has 10 balls. Each ball is marked with a
different single digit from 0 to 9. One ball is randomly selected and the
digit is the winning number. Use this data for question 1 to 6
a) What is the probability that the number is greater than 6?

b) What is the probability that the number is 37

¢) What is the probability that the number is less than or equal to 3?
d) What is the probability that the number is odd?

e) What is the probability that the number is not 8?

f) What is the probability that the number is 4 or 77

8.3. Applications on Business, Climate, Road Transport,
Accidents and Drug Effects
Period Allotted: 3 periods

Competency: At the end of this sub-unit, students should:

R/

« Solve the probability of real-life problems.
Answer for Review Exercise unit 8
1. a)False b)True c¢)True d) False

2. a) A probability experiment is a situation where chance affects the result
of an experiment. If the experiment can only have two outcomes, it
is named Bernoulli trial. A coin flip is a probability experiment
because chance affects whether a coin will land heads or tails when

it is flipped.

b) A sample space is a collection or a set of possible outcomes of a
random experiment. The sample space is represented using the
symbol, “S”. The sample space of an experiment is the set of all
possible outcomes of that experiment

¢) The difference between an outcome and an event is - an event is the
total number of outcomes whereas an outcome is the result of an

event. Consider an event of rolling a die -
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Sample space = {1, 2, 3,4, 5, 6} - Each no in the sample space is
an outcome. There are six outcomes in this experiment
d) Getting an even number on the toss of a die and getting an odd
number on the toss of a die are equally likely events, since the
probabilities of each event are equal.
e) If an event cannot happen the probability of such an event is
considered zero.
3. A
4. Sample space = {Monday, Tuesday, Wednesday, Thursday, Friday,
Saturday, Sunday}, n(S) = 50

a) n(E)=3
_nE _ 3
P(E)_E_ﬁ

b) n(E)=8
_nE _ 8
P(E)_E_ﬁ

¢) n(E)=0

_nE)_ 0 _
P(E)_n(s)_ 50— 0

5. S=1{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21,
22,23,24,25,26,27, 28,29, 30}
n(S) = 30
a) E=16,12,18,24,30} ,n(E)=5

P (A multiple of 6) = % = 3—50 = %

b) E={1,4,9, 16,25} ,n(E)=5

P (A perfect square) = % = 35—0 = %

6.a) S={H T}, nS)=2
E={H', n(E)=1

P (getting heads ) = % = % =0.5
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b) P(E)=-

7. S=1{1,2,3,4,5,6),n(S)=6
a) E={4},n(E)=1

n(E)
P (E) B n(s) E

b) E={2.4,6},nE)=3

n(E) _ 1
P (E) B n(s) E T2

¢) E={5,6),n(E)=2

_nE)_2_1
(E)_n(S)_ 6 3

d) E={1,2,3,4,5,6},n(E)=6

_nE _ o _
P(E)—n(s)— 6—1

8. a)S={(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), (3,2), (5,3), (5:4), (5,5), (5,0),
(6.1), (6.2), (6.3), (6:4), (6.5), (6.6)}, n(S) =36

b)i) E={(1,6),(2,5),(3.4),(4,3),(5,2),(6,1)},n(E)=6

n(E) 6 1
ns) 36 6

i) E={(L1),(2,2),(3,3), (4,4), (5,5), (6.6)},n(E) =6

P (E)=28

n(E) 6 _ 1
ns) 36 6

iii) E={(12),(1,4), (16), (3.2), (3.4), 3.6), (5.2), (5.4),
(5.6}, n(E)=9
P (E)= nE _ 9 _ 1

n(s) 36 4
iv) E={(4.6), (5.5), (5.6), (6,4), (6.,5), (6,6)},n(E) =6

nE _ 6 _ 1
ns) 36 6

9. S={1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18}, n(S) = 18
a) E=1{2,4,6,8,10,12, 14,16, 18}, n(E)=9

P(E)=—=

P(E) =22
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ne_ 9 _1
P(E)= nes) 18 2

b) E=1{3,6,9,12,15, 18}, n(E)=6

nE_ 6 _1
P(E)= ns) 18 3

¢) E=1{2,3,57,11,13, 17}, n(E) =7

_nE _ 7
P(E)_n(s) ~ 18

d) E={4,8,12,16},n(E)=4

ne_ 4 _ 2

P(E)= n(s) 18 9
10. n(S) =20
a) n(E)=13
nE) _ 13
P(E)= n(s) 20
b) n(E)=0
n(E) 0
P(E)= ns) 20 0
¢) n(E)=20
nE) _ 20 _
P(E)= ns) 20 1
11.a) n(S)=16
: _ n(®)
b) 1, P(E)—E = 1
n(E) l
ii, P(E)= w16
_neE _ 1
i, P (E) = ) 3
n(E) i
iv, P(E)= nG) 16
n(E) l
12. P(E)= ) 13
13. 2
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Learning objectives for Grade 8

After completing grade 8, students should be able to:-

e Define and represent rational numbers as fractions

e Show the relationship among W, Z and Q.

e Apply operation of rational numbers

e (alculate the square and cube of rational numbers

e Determine square roots and cube roots of perfect squares and perfect cubes
respectively.

e Extract approximate square roots of numbers by using the numerical table.

o Simplify algebraic expressions.

e Solve real life problems using variables.

e Draw equation of a line on a Cartesian coordinate plane.

e Solve linear inequalities by using rules of transformation.

e Give the conditions for triangles to be similar.

e Apply the tests for similarity to check whether two given triangles are similar
or not.

¢ Give the relationships that exist between lines and circles.

e Apply basic facts about central and inscribed angles and angles formed by
intersecting chords to solve related problems.

e Identify certain, uncertain and impossible outcomes.

e Describe event, sample space and probability of simple events.

e (alculate probabilities of simple events.

e Understand basic concepts about right angled triangles

e Apply important theorems on right angled triangles to solve related problems.
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Unit 1: Rational numbers (37 periods)

Learning Outcomes: At the end of this unit, learners will able to:

e Define and represent rational numbers as fractions

e Show the relationship among W, Z and Q.

e Order rational numbers.

e Solve problems involving addition, Subtraction, Multiplication and division
of rational numbers

e Apply Rational Numbers to solve practical problems.

e Aware the four operations as they relate to Rational Numbers.
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