» Calculate the probability of combined events using, where appropriate: sample space diagrams,
possibility diagram, tree diagrams and Venn diagrams.

»  Apply addition law of probability to solve problems involvmg mi ts (such
as left and right-hand turns, tossing a coin, evg: 3 fning and losing

a game)

> Apply the Multiplication '

dependent events (t lipping a coin, such as 2 cards being drawn one by one with |
: replaceme : :
-~ L =

=0

ﬁrﬁﬁw dational pri ciple
combined  events, oncept
undezstandmg unccﬂamty and decmom
Students will learn to visualize ad sn"
probability pmblems usmg sample space. '_ iagrams,
- possibility d

occur snnultaneousl' a8 Hlppir
turns. Addition unit wxll cover the multiplication law of probability for both

independent and dependent events, helping students analyze real-world scenarios like
drawing cards with or without replacement and understanding outcomes in games or
trade activities.
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Probability helps ow likely [l h—
something is t en. We use it every day
without even realizing it like guessing if it will IR m
rain, deciding whether to carry an umbrella or and analyzed v

thinking about the chances of winning a game. methods.

A’;__ = o 13 - =
3 SR\

v

It gives us a way to make smart guesses when
we don’t know for sure what will happen.
Simply, probability is useful whenever we deal
with uncertainty.

TARD Ra

(i) The set of all possible out
(ii)  Exact outcome
For exampl, t e

The possible result of a random experiment is known

as outcome.

The set of all possible outcomes in ¢ random

experiment is called a sample space. It is generally e e
denoted by S.

For example, when we roll a dice, the possible outcomes are the face numbers 1, 2, 3,
4, 5, 6 of the dice. Therefore the sample space is § = {1, 2, 3,4, 5, 6}.

Each element of a sample space is called a sample point. @ @@@
(O]

In a random experiment, m! sutcome is
called an EVEW ill be a subset of

the sample space:

For example, getting two heads is an event when
we toss two coins.
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events

be equally likely if each one of
them has an equal chance of
occurring.

Numbers 1, 2, 3, 4, 5. 6 are
equally likely events, when
we roll a dice.

Certain events

In an experiment, the event
which surely occurs is called
certain event.

When we roll a dice, the
event of getting any natural
number from 1 to 6 is a
certain event.

Impossible events

An impossible event is an
event that cannot happen under
any circumstances in a given
situation. i

When we toss two coins,
the event of getting three

heads. @O CQ\‘?ﬂa ssible

Mutually
exclusive eve

Two or more
be muw they
common samplc

pomts 1.e., events 4 and B are
said to be mutually exclusive if
AnB=¢

e we roll a dice the
events of getting odd
numbers and even numbers
are mutually exclusive
events.

Fxhaustive events

The collection of events whose
union is the whole sample
space is called exhaustive
events.

When we toss a coin twice,
the collection of events of
getting two heads, exactly
one head and no head are
exhaustive events.

Complementary
events

The complement of an event 4
is the event representing a

collection of sample po
in 4. It _is den ‘@

&= 00
or and its

When we toss a coin, the

event ° q@@ event
@ mplementary
\
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A combined event (or compound event) is an event that consists of two or more simple
events happening together. Remember simple event is an event that has a single point of

the sample space.

Forexample, flipping a coin twice and getting at least one head is a combined event.

independent, if the outcom

s

not affect the outcome % | King 1 King 1 ¥ing T King
For example, coin multiple |1 Queen |[ 1 Queen || 1 Queen || 1 Queen
times, each flip is independent of the |1 Jack 1 Jack 1 Jack 1 Jack
others. 1 Ace 1 Ace 1 Ace 1 Ace
_ (2 - 10) cards | |2 - 10) cards| |(2 ~ 10) cards| |(2 - 10) cards

Two or more events are said to be dependent, if the outcome of one does affect the
outcome of the other.

For example, drawing cards from a deck without replacement; the outcome of the first
draw changes the probabilities for subsequent draws.

Two or more events are called mutually exclusive events if they ¢ @l{@en at the

same time. If one event occurs, the other canno %7 o
For example, when we rol%) sing] “_—A é; a 5 at the same time is

not possible.

Two or more events are called non-mutually exclusive events if they can happen at
the same time. These events may overlap.

For example, drawing a card that is red or a king from a deck
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A tree diagram

is a Vvis
outcomes of one

ﬁts Each branch in a tree diagram represents a possible
outcome.
(1) When we throw a dice, then from the tree diagram
(Figure 12.2), the sample space can be written as

S=1{1,2,3,4,5,6}

o oth W -

(i)  When we toss two coins, then from the tree
diagram (Figure 12.3), the sample space can
be written as S= {HH, HT, TH, TT}

Express the sample space for rolling

ﬁ@ Q dice contains 6 faces marked with
look like.

Hence, the samp ace can be written as

(1, 1),(1,2),(1,3
(1,4), (1,5),

e On UR e L e O A e L B

o U b =




Sample space W resentation that shows all possible outcomes of an
experiment in list or table form.

When we toss two coins, then the sample space can be written as

S={(HH, HT, TH, TT}

Possibility diagram is a representation in grid or table that shows all possible
combinations of two events.
When we toss two coins, then the possibility diagram will look like

p0331b111ty d1a

In a random experiment, let S be the sample space and E c S. Then if E is an event,
the probability of occurrence of £ is defined as:

P(E )=

Number of outcomes favourable to occure;q@pf

This way of defmmg
probability is
only to finite
So, in this unit, we will be
dealing problems only with

finite sample spaces.




: ‘ i >
bige b .:lLe_u d4-g en balls. Abu Bakar draws a ball
* : .‘:‘ bility that the ball drawn is (i) blue (ii) not blue.
umber of possible outcomes n(S)=5+4=9

(1) Let A be the event of getting a blue ball.

n(A)=>5
A
Therefore, P(A4) = s
n(s) 9
(i1) A be the event of not getting a blue ball.
— 5 4
So P([A)=1-P(A)=1-==—
(4)=1-P)=1-5==

a5 | Activit

ed-Find the probab1l1ty that the sum of outcomes is
(1)  greater than 10  (iii) less than 13.
D When we roll two dice, the sample space is given by:

§={ 8 (1 ,2)1.,3).a 4.1, 5 (56
2, 1),2,2),2,3),2,49.2,9 ,2,6)
(3 1) i35 2.3 3) (04 &(F:5) 1B L6)
4,1),(4,2),4,3),(4,4),4,5 ,4,6)
(34 1).05,2),(5,3) 45 ,4).45,3)342.,6)

(6,1),(6,2),(6,3),(6,4),(6,5),(6,6) }; n(S)=36
(i) Let 4 be the event of getting the sum of outcomes equal to 4.
Then4 = {(1,3),(2,2), (3, 1) }; n(4) =3

Probability of getting the sum of outcomes equal t @@@

P(A)=M———— %@@@

(1) LetBbe the event of outcomes greater than 10.
Then B = (6 6) }; n(B)=3
Probabili of gettmg the sum of outcomes greater than 10 is




etting the su-0f outcomes less than 13.
Have the sum value less than 13. Hence C = §.

C) = ::(S) =

(iid)

When two coins are tossed together, the sample space is
S ={HH HT.THTT};n(S) =4

Let 4 be the event of getting different faces on the coins.

= n( A) =2

Probability of getting different faces on the coiil is P ﬁ%@@

A dice 1s 0 sed simultaneously. Find the

b4 ‘ j & t’
probablhty that the dice mber and the coin shows a head.
e pace

S ={(LA)(Q, T),(Z H),(2,D,(3,H),3,7), 4 H), (4 1), (5 H), (5, 1), (6 H), (6, D};

n(S) =12 Dice CoID
Let 4 be the event of getting an odd number and a head. 1 "
L
4= {(1, H),3, H), (5, H)}; n(4) =3 H
n(A) 2 4 < T
p( A) = = =_
n(S) 12 4 H

_ , chance consists of spinning an arrow which is equally
hkely to come to rest pointing to one of the numbers 1, 2, 3, ..., 12. What is the
probability that it will point to:

(1) 7 (i)  a prime number (1i)  acomposite number?




VI Ths¥d p- Probability

(1)

(i)

(iii)

R e

s

i

Sample ace S ={1 %m

L12};n(S) =12

Let 4 event of resting in 7, n( A) =1
n(A 1
P(4 2!
( ) n(S) 12

Let B be the event that the arrow will come to rest in a prime number.
B=1{2,3,57111}; n(B)=5

p(B)="(8)_5
n(S) 12
Let C be the event that arrow will come to restm a co 051te n
-—{468910 12 n(

E—RCISE

Find the sample space for tossing three coins using tree diagram.

A teacher randomly selects one boy and one girl from a group of 2 boys (Hamid,
Ahmad) and 2 girls (Zainab, Samia). Draw a tree diagram and list the sample
space for all possible outcomes.

If A is an event of a random expenment such tW‘ @@@7 15 and

n(S) =640, then ﬁnd (1)

Acoinis tossed thr o ability of getting two consecutive tails?
A d1c in is tossed together.

(1) md sampie space by drawing possibility diagram.

(i)  Find sample space by sketching tree diagram.

(iii)  What is a probability of getting a tail and an even number?




\@“l =0

(i) Find sam % hmg tree diagram.

(11) s%ace by drawing possibility diagram.
(ili)  Find the probability of getting
(a) same number on both dice.
(b)  the product as a prime number.
(c) the sum as an even number.
(d) the sum as 13.
7 Three fair coins are tossed together. Find the probability of getting

6. Two unbiased dice arg

(1) all tails (i1)  at least one head
(iii)  at most two tails (iv) 2 heads
(v) at most 2 heads (vi)  no head

(1) white o 2d
(iii))  not white %m 1v) not black
9. A nmbw andom from the set of whole numbers 1 to 15, both
inclusive. the probability that the number selected is:
(1) odd (i) amultipleof 5  (iii) the square of 2

(iv)  prime (v) 20
10. If the probability of an event A4 is % then find the probability of the event

“not A”.
11. A dice is rolled twice. Find the probability of having a number greater than 4
on each roll.

(1) If A and B are any two non mutually exc swe @ m
P(AVB) = P(A)+P(B P(A

(ii))  If A and B are any twg gally € events then
P(AVU B) =R
12.2.1 2

In a random experiment, let § be the sample space. Let 4 < § and B < § be the events
in S. we say that
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(iii) A is an event that
occurs only when 4
doesn’t occur.

A \/ \
(A N B) is an event LWH&VCI“
that occ g that occurs when
when bo dB either one of 4 or B
OCCUTS. occurs.
S S
A B
l
AN B AUB

If P(4)=0.37, P(B)=0.42, P(A " B) =
D Given that: P(4) = 0.
P(A U B) = P(A4) 5

(A U B)= O

7 9 flower is selected at

random from a basket containing 50 yellow,
70 red and 80 white flowers. Find the
probability of selecting a yellow or red

flower?

@ @%%%?‘@) B).

B Total number of flowers, n(S) = 50 + 70 + 80 = 200

- No. of yellow flowers, n(¥) =50

p(y)=:f£Z2::£EL
n(S) 200
No. of red flowers, n(R) =70
PRy = "R _ 10 O
Y and R are mutuall us

red flower is
P(Y U R) = P(Y)+ P(R)
P(YUR) = 50 ° 70,1203

+ = =
200 200 200 5

s, so probability of drawing either a yellow or




ur\m 12 [3 Probabﬂlty -

her. \it‘- the probabﬂlty of getting a same

. "uq barn of faces as 10.

— .S' be the sample space, then n(S) = 36

Let A4 be the event of getting a same number on the both dice and B be the event of
getting face sum 10.

Then A= {(1,1),(2,2),(3,3),(4,4),(5,5),(6,6)}
B = {(4,6), (5, 5), (6,4)}
An B={(5,5)}
n(4) =6, n(B) = 3, n(ANB) =1

_n4)_6
) = n(S) 36

n(B) w@ (8
vE v
P(getting a s ber on the both dice or a total of 10) = P(4UB)

= P(4) + P(B) — P(A~B)
ATLAI il AN = 8

a5 36 36 3%

<

9
: g L

Hence, the required probability is o

| EXERCISE i’

1. If A and B are two events such that P(4)=-, P(B)= {ﬁ and
1 @@
P(A N B)=—, find P(4 Y B).
( ) 2 ( ) @W@
Z In an apartment, seletg umbers 1 to 50 randomly,
find the probability oﬁ i or number of the house to be an even
number or ¢ e number

3. The probability of a team winning any match is % and the probability of

losing any match is % What is the probability that

(1) the team wins or loses a particular match.




6. A card is taken out at random from a standard pack of 52 cards. Find the

probability of taking out.
(1) A king or a Jack. (i)  Neither a king nor a Jack.
7. A dice is thrown twice. What is the probability that at least one of the two

throws comes up with number 3.

8. There are 15 cards in a bag marked as 1, 2, 3, ...., 15. Find the probability of
picking a card at random, the number written on which is a multiple of 5 or of 7.

9. Two fair coins are tossed once. What is the probability of getting at least one

head or two heads.
@@aﬂd 20% go

10. At a busy intersection, 50% of 8hi s 1 ‘
straight. What is % ;‘ selected vehicle turn left or

right?

11. - Twofai ossed. What is the probability of getting either two heads
or two tails?

12.  If 4 and B are two mutually exclusive events of a random experiment and
P(not 4) = 0.45, P(4UB) = 0.65, then find P(B).

| el P(A):% ; P(B):% ! P(AUB)=% then find P(4ANB).

14. A and B are two events such that, P(4) = 0.42, P(B) = 0.48, and

P(A " B)=0.16.

Find: (1) P(A) (i) P(B) (iii)) PV B)

If A and B are independent
P(A and B) = P(4.e B) =
(i)  Conditional Pro

If épendent events, then

P(4 and B) = P(A n B)= P(A)x P(B| A)
where P(B| A) represents the probability of event

B occurring after it is assumed that event A has
already occurred (read B| Aas “B given 47).




after the other WIW e second is drawn after the first is replaced). Find
the probability tha st ball is red and the second ball is also red.
_ Let 4 be the event that first ball is red and B be the event that second

ball is also red.

Then P(A) =—;— and P(B)=$ (Since the ball is replaced, the sample space is not

affected).
P(4 and B) = P(A N B) = P(4) x P(B)
i A L
577 1
- A bag contains 3 white and 2 black marbles. Two-marb @
one aﬂer the other without rcplacement Fin dthe \‘- oba u’

white and the sccond marble is Qﬁ
Let 4 be th V& arble is white and B be the event that

second marble is ZW@
Tota marbles = 3 Al =3

Then P(A)== and P(B|A)== (Smce the marble is not replaced, the sample space

is affected).
P(A and B)= P(A)x P(B| A)
3 s 161 ~Ege

5 4 20 10
Majid dealt two cards successively (without replacement) from a
well shufﬂed deck of 52 playing cards. Find the probability that the first card is a king
and the second card is a queen.

— Let 4 be the event that drawing @QQ&’(@[ that
drawing card is a queen. Remember that e sample space of

event B, that event 4 has alread

W@”@%a Bl =

P(A4 and B) = P(A)x P(B| 4)
L. 4 4

= e— X —m—=

13 51 663




Two numbers are randomly chosen from 1 to 10 with replacement. Find the

probability that:

(1) both are prime (i)  their product is even

One letter is chosen from the word PUNJAB and another from LAHORE.
What is the probability that:

(1) both are vowels
(i)  one is consonant and other is vowel-

A single dice is rolled twice. Find the probability that one roll is a multiple of
3 and the otherisa 5.

Two dice are rolled. Find the probability of getting an odd %er on one and
a multiple of 2 on other.

From a pack of well sh e %) u‘}-‘ at random one by one
with replacem aility that the first is heart and second is
3 o

kin

If cards are selected from a standard deck of 52 cards without
replacement, find the probability that

(1) Both are black. (i)  Both are queens.

(iii)  Both are spades. (iv)  Both are diamonds.

Saleem draws two cards one by one without replacement from a well shuffled
pack of 52 playing cards. What is the probability that first card is jack and the

second card is queen.

RE\-""IE\-\-’ EXERCISE
. Four possible answers are given for the following questions %%&Pse the correct .
O

answer. Cﬁ @
(1) The probab1“ %‘@&@

(a) 0 (c)2 (d) -1
(ii) & probability of getting a head when a fair coin is tossed once?
(a) 0 (b) 0.25 - (c) 0.5 (d) 1

(iii)  The sum of probabilities of all possible outcomes of an experiment is:
(a) 0.5 (b) 0.25 (c) 1 (d) 0.4
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(vi)

If P(4) = 0.6, then the probability of event 4 not W(&@
(a) 0.4 (b) 0.6 d) 1.6

Two events are said.te be nw k‘é :

(a) they can happer@ c.

(b) (0] Bther.

(c) they cannot happen together.

(d) they are always equal.

If one coin is tossed and one dice is rolled, then the number of sample
point are:

(a) 3 (b) 6 (c) 2 (d) 12

(vil) What is the probability of sure event?

2 4
(a) 1 (b) 0 (c) : (d) &

(viii) The probability of getting a number greater than 6 on dice is:

(ix)

(%)

(a) 0.33 (b) 1 () 0 (d) 0.5

outcomes are possible when we dra C@ cards.
(a) 13 (b) 1 O @\é\x (d) 26
E’is:

If P(E) =0.07, the

(a) 0.95 | (c) 0.93 (d) 0.90
Arshia seMﬁ day from (Tuesday, Wednesday) and a time from (Moming,
Evening). Draw a possibility diagram. Also sketch a tree diagram.

A card is drawn from a deck of cards. Find the probability of getting an ace or
a spade card.

Fatima dealt two cards successively (without replacement) from a shuffled
deck of 52 playing cards. Find the probability that both cards are red.

If two dice are rolled, then find the probability of getting the product of face
values 6 or the difference of face values 5.

A bag contains 7 orange and S purple marbles. Tw @m one
after the other without replacement. &i it the first marble
is orange and the seco

WWW"“




