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Solve real life problems involving probability.

Calculate relative frequency as an estimate of probability.

Calculate expected frequencies.

Solve real life problems involving relative and expected frequencies.
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INTRODUCTION
In our daily life, we normally say that | History!
manufacturing companies give warranty | The word “probability” is

on their products, there is chance that | derived from the Latin
word “Prebablhtas“ It

some product might not meet warranty means “probity”.
ity. He

time period. A person judges the chances dan
of winning cricket match of a team b @@%
on previous performance e facioe, o

mathematiclan

above statements h ction
with certaintys tlons what makes it easier for us to represent the chance of
an event occurring numencally i.e., probability.

Hence, Probability is the chance of occurrence of a particular event

Probability is calculated by using the given formula:

Number of favourable outcomes

Probability = .
Total number of possible outcomes
It is wiitien #= i P20
n(S)

P(4)= Probability of an event 4
n(A) = Number of favourable outcomes

n(S) = Total number of posmble w@ Q

Basic Concepts of Probability (‘}
' e

Experiment: The process

etc. is called Wo 2

sults e.g., tossing a coin, rolling a dice,
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Outcomes: The results of an experiment are m the possible
outcomes of tossmg a coin ar ea@o ail,\ -m ble-otitcomes of rolling a dice are
1,2,3,4,5,or6.
Favourable Out 0 me whlch represents how many times we expect the
thlngW\ €8, Whlle tossing a coin, there is 1 favourable outcome of getting
head ail. While rolling a dice, there are 3 favourable ‘
outcomes of getting multiples of 2 i.e. {2, 4,6} _ Remember! Jug r
Sample Space: The set of all possible outcomes of an | Fach element of the

: : : A sample space is called
experiment is called sample space. It is denoted by ‘S’ e.g., :

5 : : : sample point.

while tossing a coin, the sample space will be S = {H, T}.
While rolling a dice, the sample space will be S = {1, 2, 3, 4, 5, 6}.
Event: The set of results of an experiment is called an event e.g., while rolling a dice
getting even number is an event i.e., 4 = {2, 4, 6}; n(4) = 3.

Recall! Types of Events:

* Certain event: An event which is sure to occur. The probability of sure event is 1.

* Impossible event: An event cannot occur in any trial. i mnt is 0
* Likely event: An event which will probably oecqr
* Unlikely event: An event whic . . Ithas less chance to occur.

* Equally likely eve ave equal chance of occurrence. The probability of thesg

events is 0, = '
1 Unlikely Equally likely Likel Certain
vent event event even event

€ — : : o~
0 or 0% 25% 50% 75% 100%

13.1 Probability of Single Event
Example 1: Abdul Raheem rolls a fair dice, what is the probability of getting the

"S’nce to occur.

number divisible by 3? Keep in mind
Solution: When a dice is rolled, the sample space will be: | The range of probability
S=1{1,2,3,4,5,6): = for an event is:
{ £y =0 0<PA)<1

Let “A” be the event of getting the number divisible by 3.
={3,6};n(4)=2

-—5 @@@W@

umber divisible by 3 is 3

rm\‘“

icachers’ note:

Clear the concept of all the ('
types of events by using
different colours of balls or |
pencils etc. ‘
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ixample 2: If Zeeshan rolled two fair dice, find the probability of geﬁ‘g

(1) Even numbers on both dlce w@ @
(i)  Multiples of 3.on bo % @@
(iii)) Even num %@ ¢ and the number 3 on the second dice.
(iv) M Sumber 3 on the first dice and number 4 on the second dice.

tion: When a pair of fair dice is rolled, the sample space will be:

WREEEE 1,6
oot ofFf 200 1 @pso P, 41 12755 26 Can you find out the
g 3,1 3.2 3,3 3 441 3,51143}6" sample space when 3 dice
At 147 | 4314445 | 48 age:olted
ROgUpHiTaT APl GEY NSRS 5,0
6,1 | 6,2 |63 |64 65766

3 @m
(i)  Even numbers on both di W‘@O@

Let “4” be iﬂﬁm n@em on both dice.
(2, 6), (4,2) (4,4),(4,6),(6,2),(6,4), (6, 6)}

= 9; n(S)=36
p(A)=”(A)=__=l
n(S) 36 4

Thus, the probability of getting even numbers on both dice is % ;

(i)  Multiple of 3 on both dice.
Let “B” be the event of getting multiples of 3 on both dice.
= {(3,3), (3, 6), (6, 3), (6, 6)}
n(B) = 4; n(S) =36

P(B)—i’%_%@ @W@@ o

Thus, the probabili les of 3 on both dice is 5

I -°
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e no@@ ability
(iii)  Even number on the first dice gad ﬁ“ﬁ- ¢ Second dice.
Let “C” be the, % 8 :
3on t}W.

mbers on the first dice and the number

= 1(2,3), 4,3), (6,3)}
n(C)=3; n(S)=36

P(C):n(C')z 3 1

n(S) 36 12
Thus, the probability of getting an even number on the first dice and the number 3 on

the second dice is —1— :
12

(iv) At least the number 3 on the first dice and number 4 on the second dice.
Let “D” be the event of getting at least the number 3 on the first dice and number
4 on the second dice.
D ={3,4),4,4),(549), (6,4)

] @
i et @@W@O@@

n(S) 36

Thus, the probability %ﬁﬁm mber 3 on the first dice and number 4 on
the 2™ %@W o

13.2 Probability of an Event Not Occurring

Sometimes, we are interested in the probability that the head will not occur while
tossing a coin.

Let “4” be the event of getting head while tossing a coin, then the event “ 4’ ” be the
event of not getting head while tossing a coin.
The probability of not getting head while tossing a coin is known as the complement

of that event. It is written as P(4") or P (4¢).
The complement of an event “4” is calculated by the | Give more examples to

given formula: explain complement of events
e.g., if the desired outcome is

PA') =1-P(4) head on a flippi i
pping coin, the
For example, while tossing a coin, the probability of | complement - ; ih\) The
n s that the

must be equal to 1.

tting a head is:
getting ad is : O @ gprobability of an
= “ event and its complement
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Thus, the comptement of the event of getting a head is 5"

5i63: Zubair rolls a dice, what is the probability of not getting the number 67?
ation: Let “4” be the event of getting the number 6.
The sarnple space while rolling a dice is: § = {1,2,3,4,5, 6}

n(S)=6
= {6};n(4)=1 | Remember! J
1 The sum of the probability
P(A)= 2d) =— of an event “4” and the

: n(S) 6 probability of an event not
To find out probability of not getting the number 6, we occurring “4” is always “1”

have X (@(ﬁﬁ@ 53

P(A) :I %A@\%ﬁ@@@ CAL A

Thus, thé probability of not getting the number 6 isg.

aple 4: If two fair dice are rolled. What is the probability of getting:
(1) not a double six (i)  not the sum of both dice is 8

ition: Sample space of two fair dice is given by:
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), (5,2), (5,3), (5,4), (5,5), (5,6), (6,1), (6,2), (6,3), (6,4),
(6,5), (6,6)}
n(S) =36

(1) not a double six.

Let “A” be the event that a doub&g s1 . W@ ©©

nS

247
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Let “ 4" be the event that no! a dou W@ @
As we know that

P(A )@

. e&} ) __1_
WW 36! .36 36
Thus, the prébability of not getting the double six is % ;

(i)  not the sum of both dice is 8.

Let “B” be the event that the sum of both dice is 8.
B={(2,6),(3,5),(4,4),(5,3), (6, 2)}
n(B)=S5

P(B) = n(B) 5

n(S) 36
Let “ B’ ” be the event not sum of both dice is 8.
P(B')=1- P(B)

2o a3 - 31 @W@@ m

Thus, the praﬂ@% oth dice be 8 is _6

13 € roblems Involving Probability
Example S: Let 4, B and C are three missiles and they are fired at a target. If the
probabilities of hitting the target are P (4) = %, P(B) = %, P(C) = —;-, respectively.

Find the probabilities of

(1) missile 4 does not hit the target. (1)  missile B does not hit the target.
(1ii)  missile C does not hit the target.
Solution: (i) missile 4 does not hit the target.

Since, P(4) = %

Let * 4" be the event that missile 4 does not hit the target

P(4')=1-P(4) @©m
=1== @@@m@
O \ 03
Thus, th issile ‘4’ does not hit the target is 5

. 248
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(ii)l missile ‘B’ does not hit the target.

Since, P(B) = -3—
Let * B'’ be the event missile B does not hit the target
P(B")=1-P(B)
= e
-
ok ot
7 7

o FAE : . 4
Thus, the probability of missile ‘B” does not hit the target 1s .
(iii)  missile ‘C” does not hit the target.
Since, P(C)= %

Let ¢ C"’ be the event missile C of not hitting the target
P(C")=1-P(C)

Thus, the probability of missile ‘C” does not hit the target is % ;

Example 6: A bag contains 5 blue balls and 8 green balls. Find the probability of
selecting at random: :

(1) a blue ball (i1) a green ball. (iii) not a green ball.

Solution: (i)  ablueball |
Let ‘A’ be the event that the ball is blue

Blue balls = n(4) =5

Total balls=n(S)=5+8=13 Can you find out the
complement of selecting
P(A)= oA a blue ball?
n(S) '
Lo
13

Thus, the probability of selecting a blue ball is 15—3 .

. 249 €
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(i)  a green ball
Let ‘B’ be the event that ball is green

8
ability that a person 4

Green balls = n(B) = 8§ V@X@ will be alive 0.75. Can you find
Total b%! = %@%@ out the complement of that event?
WN Anim(8) 13

Thus, the probability of selecting green ball is -185 :

(ii1)  not a green ball
Let ‘B’ be the event that the ball is not green.
P(B')=1-P(B)
8

= T

13
15~8
3

= o -1—
Thus, the probg%n

'ﬁ%ﬁ 3 @wﬂall is =

LA &!\N ‘ﬂ\}awn at random, from a pack of 52 playing cards. What is the
of getting:

a card of heart (if)  neither spade nor heart
Solution: (i) a card of heart
Total number of cards = 52 ; n(S) =52

Let ‘4’ be the event of selecting a card
of heart.

Number of heart cards = 13 ; n(4) =13

n(4)
P(A) = n(S) 1 king I king |1 IKing 1 king
3 iy & + 1 Queen~f 1/ Queed 11 Queen || 1 Queen

—

=—=— Q {éc]éd )_f Jack 1 Jack 1 Jack
5(_?} 4 %@qﬂ Ace 1 Ace 1 Ace 1 Ace

Thus, the pw % E?Q\E gard Of |(2- 10 cards | [(2 - 10) cards | |2 10) cards | |2 - 10) cards
O

1
heart is —.
e 1s4

i R |
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(i)

neither spade nor heart

Let ‘B’ be the event of selecting a card of spade or heart

Number of spade and heart cards = 26 ; n(B)=26

n(B)
n(S)
_26
i

1

2

P(B)=

Let ‘B’ be the event of selecting neither spade nor heart card.

P(B") = 1 -P(B)
et L

2

S
2

Thus, the probability of getting neither spade nor heart cards is . :

1.

4.

/.

{(EXERCISE13.1))

Arshad rolls a dice, with sides labelled L, M, N, O, P, U. What is the probability
that the dice lands on consonant?

Shazia throws a pair of fair dice. What will be the probability of getting:
(1) sum of dots is at least 4.
(ii) product of both dots is between 5 to 10.
(iii) the difference between both the dots is equal to 4.
(iv)  number at least 5 on the first dice and the number at least 4 on the second dice.
One alphabet is selected at random from the word “MATHEMATICS". Find
the probability of getting:
(1) vowel | (i)  consonant (iii) anE
(iv) anA (v) notM ‘(vi) notT

Aslam rolled a dice. What is the probability of getting the numbers 3 or 47 Also
find the probability of not getting the numbers 3 or 4,

—-251‘
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5. Abdul Hadi labelled cards from 1 to 30 and put them in a box He selects a card
at random. What is the probability that selected card contai

(1) the number 25 @&& een 17 to 22
(111)  number at number not 27 and 29
(v) n 12 tol5

6. The pr ility that Ayesha will pass the examination is 0.85. What will be the
probability that Ayesha will not pass the examination?

% Taabish tossed a fair coin and rolled a fair dice once. Find the probability of the
following events:
(1) tail on coin and at least 4 on dice.
(i1)  head on coin and the number 2,3 on dice.
(iii)  head and tail on coin and the number 6 on dice.
(iv)  not tail on coin and the number 5 on dice.

O

(V) not head on coin and the au e.

‘ “‘%i uffled pack of 52 plying cards. What

(1) en (i)  neither a queen nor a jack

9. A card is chosen at random from a pack of 52 playing cards. Find the probability

of getting:
(i) ajack ’ (ii)  no diamond

13.4 Relative Frequency as an Estimate of Probability -

Relative frequency tells us how often a specific event occurs relative to the total number
of frequency event or trials. It is calculated by using the following method:

Relative frequency = Freque;cilalo i - eventimm,
0 rgue

given date.

5 6 7 8
6 9 10
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2 5 %Q@W o@@ﬁﬂ
A \5@)\@?
B
W | 6
4 6 . 0.14
5 9 % =0.21
6 10 -i% =0.23
7 8 % =0.19
8 2 2 004
43 @@@

The surh of all the relative frequencies is

students of rade - IX and asked about their ;
always equal to or approximately equal to 1.

favourite colour. The responses are:
(1) Red colour = 23 students (ii)  Green colour =15 students

(iii)  Pink colour = 25 students (iv)  Blue colour = 10 students
(v)  White colour =7 students.

Find the relatwe frequency for each colour. Relative frequency is an
‘. estimated probability of an

Total number of students = 80 event occurring when an

. . 23 experiment is repeated a fixed
(1) Relative frequency for red colour = E =0.29 et of flnien:

It means that 29% students prefer red colour.

(i)  Relative frequency for green cojour @W @O@©E
It means that 19%Wﬁ%

253




Mathematics - 9

(1ii)

(iv)

v)

Relative frequency for white colour =

Relative frequency for pink colour= ===

It means that 3 1% student é

¢ colour —=().

Relative fri
M 5) 80
It means that 12% students prefer blue colour.

Le 0.09
80

S

12

It means that 9% students prefer white colour.

-

'Unit - 13: Probability

Out of 200 students in a
school, 80 play cricket, 50
play football, 25 play
volleyball and 45 do not play
any game. Can you find out
the probability of the students
who do not play any game and
relative frequency of the
students who play cricket?

N Urdu

English

Islamiyat

Mathematics

Science

Computer Science

15

80

72

cOI

Find the relative

\Jg“\ou

i

Urdu 73 m =0.15
80
Ellglish 80 -4?8 =0.16
2
Islamiyat 72 4788 =0.15
; 95
Mathematics 95 m— 0.19
81
Science 81 — -~ 0517 O
. m\(‘f/&g@” (o O@
Computer %@ \J M bSU_ 0.17
Science O\ N 488

_ 0: Abdul Rehman obtained different marks in different subjects out of |
100 marks The detail is as under:

A




13.6 Expected Frequency

Expected frequency is a ng:
how often an event s
depended )

is found by u e followmg method:

Clear the concept to the students that

ected frequency relative frequency as an estimate of
probability by using different real life
problems.

Expected frequency = Total number
of trials x Probability of the event.
= N x P(A)
mpledl: Six fair dice are rolled 50 times. The probability of occurrence of
dlfferent number of sixes are given below. Find the expected frequency of the
following data:

0 1 3 Fo g0 g 5 6
009 | 0.0 | 0.12 | 024 | 0.10 | 0.
f each\§ . o
C

Find the expected frequency of occ

3 i 50 x 0.09 =4.5

\:J“ 1 0.10 50 x 0.10=5
2 0.12 50x0.12=6
3 0.24 50 x 0.24 =12
4 0.10 50 x0.10=5
5 0.20 50 x 0.20 =10
6 0.15 50x0.15=17.5

13 7 Real Life Application on Expected Frequency

Xample12: Find the average number of times getting 1 or 6, when a fair dice is
rolled 300 times.

jolition: Let “S™ be the sample space wher: ‘.
dlce is rolled: @u m of all expected frequencies is
always equal to or approximately
={1,2,3,4, 5 equal to a fixed number of trials.
Let “B” be Ol or 6 comes up. :
B={1,6} ; n(B)=2
255 s nEE R

B i E I
B e
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n(B) 2 '

So, P(B) = | T
7S} 3 | €O
Therefore, E (B) = N x P(B) Q @@@W
| o 0
; @gﬁ@%

Thus, the-average number of times 1 of 6 comes up is 100.

Example 13: If the probability of a defective bolt is 0.3. Find the number of non-
defective bolts in a total to 800.

Solution: The probability of defective bolt is = 0.3
Probability of non-defective bolt =1 - 0.3 = (.7
Number of non-defective bolts = 0.7 x 800 = 560

Thus, the non-defective bolts will be 560,
{( EXERCISE ,13,2]@ O
i: A researcher collected

O
' Q
dm@%gm él}elgs from Horse-Ricks in Russian
ears table is as follows:

1 2 3 B 5 6
60 | 50 87 40 32 15 10

ind the relative frequency of the given data.

%

2. The frequency of defective products in 750 samples are shown in the following
table. Find the relative frequency for the given table.

0 1 2 3 4 5 6 7 8
120 | 140 | 94 | 85 | 105| 50 | 40 | 66 | 50
5

3. A quiz competition on general knowledge is conduc € number of
corrected answers out of 5 questioas for %@@g S 1s given below.

AR
T 15

25 18 9

. 256 R
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4. A survey was con
favourlte food.. Fly 3

0 a class and asked about their

N

Biryani | Fresh Juice Chicken | Bar. B.Q | Sweets |

40 07 a9y 15 25

(i)  how many percentages of students like biryani?
(ii)  how many percentages of students like chicken?
(iii) which food is the least like by the stude!nts?

(iv)  which food is the most pre_‘fer by the students?

S. In 500 trials of a thrown of two dice, what is expected frequency that the sum
~ will be greater than 87
6. What is the expectation of a person who is to get Rs. 120 if he obtams at least

2 heads in smgle toss of three coins?

1. Find the expected frequencies ﬂ@@@nem is repeated

bt J\vﬁ?\\

‘L

5 P
018 | 009 | 017 | 007

8. The probability of getting 5 sixes while tossing six dice is -i— , the dice is rolled

200 times. How many times would you expect it to show 5 sixes?

@(REVIEW EXERCISE 13)P

1. Four options are given against each statement. Encircle the correct option.
(1) Each element of the sample space is called:
(a) event (b) experiment

(c)  sample point (d)  outcomes

(i)  An outcome which represents how many times we expect m@@@e
happened is called: O a o
(a) outcoﬂﬂigg\fﬁm le-outcome

b 257

sample point




(iii)

_ number of frequen _
Xpe n ien (b)  sum of relative frequency
clative fre (d)  frequency
W@mied probability of an event occurring is also known as:
(a)  relative frequency (b)  expected frequency
(¢)  class boundaries (d)  sum of expected frequency
(V) The sum of all expected frequencies is equal to the fixed number of:
‘(a) ° trials (b)  relative frequencies
(¢) outcomes (d) events
(vi)  The chance of occurrence of a particular event is called:
(@)  sample space - (b) estimated probability
(c)  probability expected frequency
(vii)  An event which will probably occur. It I@W occur is
called:
() ally likely\g @@@ likely event
(c) 1rikely\eve certain event
(viii) _Fi he'tofal number of poss1ble sample space when 4 dice are rolled.:
I i (b) 6 (c) 6 d 6
(ix)  While rolling a pair of dice, what will be the probability of double 2?
1 1 5 1
(@) P (b) 3 (©) g (d) %
(x) A card is chosen from a pack of 52 playing cards, find the probability of
getting no jack and king:
2 11 2 11
(a 3 (b) T (©) 3 (d) 7y
Define the following:
(i) relative frequency (i)  expected fre

o

Which one tells us how often a i gecurs relative to the total

An urn contains 10 red balls, 5 gree @@%@md the probability

of selecting at random.
(1) a a red ball (1)  ablue ball
(i)

i B (v) not a green ball

258 THRERNE Y R



4. Three coins are tossed together what is the probablhty % a
(i) exactly three heads @@
(i)  atleast two mﬂ@
(1ii) Wm
(iv) tly two heads

5 A card is drawn from a well shuffled pack of 52 playing cards What will be the
probability of getting:

@) king or jack of red colour
(i) - not“2” of club and spade

6. Six coins are tossed 600 times. The number of occurrence of tails are recorded
and shown in the table given below:

0 1 2 3 4 5 G

110 90 105 80 123 16

ctive. Find the relative

y o From a lot containi

frequency of non-
defew s

Find the relative frequency of glveg ta il .

also ﬁnd the expectcd frequency of non-



