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DEFINITIONS, CONCEPTS AND FORMULAE

Random Experiment:- An Experiment that can
be repeated any number of times under identical
conditions in which
(i) all possible out-comes of the experiment are
known in advance.

(i) The actual outcome in a particular case is not
known in advance, is called a random experiment.

Eg:- 1. Tossing a coin.

2. Rolling a die.
Elementary Event or Simple Event:- Any
possible out-come of a random experiment is
called an elementary or simple event.

Sample Space:- The set of all elementary events
(possible out-comes) of a random experiment is
called the sample space S.

Mutually Exclusive Events:- Two or more events
are said to be mutually exclusive if the occurrence
of one of the events prevents the occurrence of
any of the remaining events.

A, B are mutually exclusive events if AN B = ¢
A, B, C mutually exclusive events if AN B = ¢,
BnC=¢andCnA=4.

Equally Likely Events:- Elementary events are
said to be equally likely if they have the same
chance of happening.

Exhaustive Events:- The list of all elementary
events in a trial is called list of exhaustive events.

If Ais an event in a sample space S, then the
ratio P (A): P (A) is called the “odds in favour of A”

and P (A): P (A) is called the “odds againstto A”.
Any subset of the sample space is called an event.

n(A)

n(A)
A= n(s)

~n(s)

For any eventA, O <P (A)<1.

forimpossible P (¢) =0, For sure events P(S) = 1.
If A, B are mutually exclusive, then AN B = ¢.

If A, B are exhaustive events, then AU B = S.
P(A) = 1- P(A)

i) P(AuB) =P(A) + P(B)- P(ANB)
if A, B are any two events.

16.

17.
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i) P(A U B) =P(A)+P(B)
if A, B are mutualy exclusive events

i) P(A U B) =P(A)+P(B)-P(A).P(B)
if A, B are independent events

)P(AuBuUC)=P(A)+P(B)+P(C)-P(AnB)
-PBNC)-P(CnA)+P(ANB N C)
if A,B,C are any three events.
i)PAuBuUC)=P(A) +P(B) + P(C)
if A,B,C are mutually exclusive events.

iP(AuBUC)=P(A)+P(B)+P(C)-P(A) P(B)
-P(B) P(C) - P(C) P(A) + P(A) P(B) P(C)
if A,B,C are independent events.

: B A
)PANB)=P(A). P| | = PB)P| 5

i) P(A nB) = P(A) . P(B)
if A, B are independent events.

i) P(AN B) = 0 if A, B are mututally exclusive
events

B C
HP(ANBNC)=PAP| .P(W)

i) P(ANBC)=P(A) P(B) P(C)
if A, B, C are independent events

i)PANBNC)=0
if A, B, C are mutually exclusive events

i) P(AUB)=1-P(A) P(B)
if A, B are independent events
i) PAUBULC) =1-P(A)P(B)P(C)

i) P(ANB)=P(A)-P(AnB)=P(A-B).
i)y P(A~B)=P(B)-P(ANB)=P(B-A).

IfA, B are two events in a sample space, then the
event of happening B after the event A happening

B

is called conditional event. It is denoted by (Aj .

If A, B are two events in a sample space S and P
(A) =0, then the probability of B after the event A
has occured is called conditional probability of B

Probability
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B
given A. It is denoted by P (Aj

Two events Aand B are ‘independent’ of each other
if the occurence or non - occurence of one of them
does not influence the occurrence or non -
occurrence of the other. Event B is independent

B
ofAifP(B)=P(KJ.

__(B)_n(AnB)_P(AB)
i P(K)‘ nA) - PA)

. P(AJ _n(AnB) _P(ANB)

B) n(B) P(B)

If A, B are two independant events in a sample
space S, then

i) A, B areindependent
ii)A, g are independent.
iii) A, B areindependent

IfA,, A, are two mutually exlusive and exhaustive

events and E is any event, then

E E
1 =
) P(E) P(A1)P[A1]+P(A2) P{Azj
If A, A, A, are three

mutually exclusive and exhaustive events and E
is any event, then

_ E E E
P(E)—P(A1)P[A1]+P(A2)P[A2}+P(A3)P[A3]
Bayes’ theorem: If A, A,,....A are mutually
exclusive and exhaustive events in a sample
space S such that P(A) > O fori=1,2,..,n
and E is any event with P(E) > O then

PA,) P(EJ

Ej - iéP(Ai)P[AE\i]

LEVEL I (SAQ)

1. In a class of 60 boys and 20 girls half of the

boys and half of the girls know cricket. Find
the probability of the event that a person
selected from the class is either ‘aboy’ or ‘ a
girl who knows cricket’.

: Number of boys = 60

Number of girls = 20.
Let A be the event that the selected person is a
boy P(A)=60/80

and B be the event that the selected person is a girl

who knows cricket. P(B)=10/80
Clearly A, B are mutually exclusive events. i.e.
ANnB=#¢.

By addition theorem,
P(AuB)=PA)+PB)-P(AnB)

. A problem in calculus is given to two

students A and B whose chances of solving it
1 1
are — and Z What is the probability that

the problem will be solved if both of them
try independently.

: Let Aand B denote the events that the problem is

solved by A and B respectively.

1 1

Here P(A)= —, P(B) = —

reP(A)= -, P(B)=
Required probability

P(A LU B)=P(A)+ P(B)- P(AB)
P(A) + P(B) - P(A) P(B)
-+ A, B are independent

Probability
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3. If two numbers are selected randomly from
20 consecutive natural numbers, find the
probability that the sum of two numbers is (i)
an even number (ii) an odd number

A: Givensetis {1,2,3,4....,19, 20}
Consider the sets {2, 4,6, ...., 20}, {1, 3, 5, ...... 19}.
Let A be event that the sum of two number is even
and B be the event that sum of two numbers is odd
when two numbers are selected from {1, 2, 3, ...., 20}.
Sum of two numbers is even if both of them are
even or both are odd.

°C,+°C, 45+45 90 _ 9

20+ s
2

_n(A)
n(s)

P(B = =—=
® 20x19 190 19

2
Sum of two numbers is odd if one number is even,
one is odd.
10 +10
P(B):n(A) _ ng C, _10.10 _100 _10
n(S) C, 190

190 19°

4. If one ticket is randomly selected from tickets
numbered 1 to 30, then find the probability
that the number on the ticket is a multiple of
3orb.

A: Let A, B be the events that the number on the
ticket is a multiple of 3, 5 respectively, when a
ticket is selected from 1 to 30.

A={3,6,9, 12,15, 18, 21, 24, 27, 30}
B ={5, 10, 15, 20, 25, 30}
AN B={15, 30}.
n(A)=10,n(B)=6,n(AnB)=2
Required probability P (AU B)
=P(A)+P((B)-P(AnB)
10,6 2
30 30 30
_14
30
7

15"

5.Find the probability of drawing an ace or spade
from a well shuffled pack of spade from a well
shuffled pack of 52 cards.
A. A= Event of drawing a spade
= n(A)=13
B = Event of drawing an ace
= n(B)=4
andn(An~ B)=1

Required probability
P(AuB)=P(A)+P(B)-P (AnB)

6. In an experiment of drawing a card from a
pack, the event of getting a space is denoted
by A and getting a pictured card (king, queen
or jack) is denoted by B. Find the probability
of A,B,AnBand AuUB.

A: Total number of cards in a pack = 52

~.n(S)="°C, =52.
Let Abe the event of getting a spade an B be the

event of getting a pictured card, when a card is
drawn from a pack.
n(A) °C, 13 _1

P(A):EZ 52C1 —E 4

_(AnB)_°C, 3
%c, 52

P(ANB)= )

By addition theorem,
P(AuB)=P(A)+P(B)-P (AnB)
13 12 3
=04+ —

52 52 52
2

52
N

26 °

Probability
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6. In a committee of 25 members, each member
is proficient either in mathematics or in
statistics or in both. If 19 of these are proficient
in mathematics, 16 in statistics, find the
probability that a person selected from the
committee is proficient in both.

A: Let A be the event that the selected member is
proficient in mathematics and B be the event that
the selected member is proficient in statistics.
Given that out of 25 members, each member is
proficient either in mathematics or in satistics or
in both.

8. State and Prove multiplication theorem on
probability.

A: Multiplication theorem on probability : Let A, B be
two events in a sample space S such that P(A) =0,

B

P(B)= 0. Then (i) P(A ~ B) = P(A) P(Aj .

A
(i) P(A ~B) = P(B) P (B]

Let n(A), n(B), n(A n B), n(S) be the number of
sample points in A, B, A B, S respectively.

n(A) n(B)
So A, B are exhanstive events then P(A) = @ P(B) = @
=>AuB=S
= P(AuU B)=P(S) P(A )= n(AnB)
— P(A) + P(B) - P(A N B) = 1 n(S)
by the axiom of certainity
L P(A B)=P(A) 2 P(B) P(sznwﬁ), P(Asz
19 16 A n(A) B n(B)
= —+ — -1
25 25 n(AB)
19+16-25 )P(ANB)= ————
= = n(S)
10 _NA) n(ANB)
25 " nS) " n(A)
_ 2
T 25 B
7. If A, B, C are three events in a sample space =P(A) P (A)
S, then show that
P(AUBUC)=P (A)+P(B) +P(C)-P(ANB)-P(B n(AB)
ﬁC)-P(CﬂA)P(AﬁBﬁC). ii)P(AﬁB)=7
A: GiventhatA, B, C are three events ina sample space S. n(s)
P(AUBUC)=P[AUB UC) _n(B) n(AnB)
=P(A)+P(BUC)-P[An(BUC) nS) = n(B)
=P(A)+P(B)+P(C)-P(BNC)-{P(AnB)UP(ANC)} -P@®).P (Aj_
=P (A)+P (B)+P(C)-P(BC) -{P(AnB) +P(ANC) B
-P(ANB) n(ANC)}
=P(A) + P(B) + P(C)-P(BNC)-P(AnB)-P (AN
C)+P(ANBNC)
=P(A)+P(B) +P(C)-P (AnB)-P(B N C)-P(Cn
A)+ P(AnBnNC).
o Probability
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9. The probability that Australia wins a match

against India in a cricket game is given to be

1
5. If India and Austrlia play 3 matches, what

is the probability that
i) Australia will loose all the three matches?
ii) Australia will win atleast one match?

- LetA,, A,, A, be the events that Australia wins a
match against India in the 1st, 2" 3 games
respectively.

1
Giventhat P(A,) = P(A,) = P(A,) = 3
i) Probability that Australia will loose all the three
matches
=P(A1nA; N A;)

e
HIGIH

ii) Probability that Australia will win atleast one
match
= 1 - probability that Australia will loose all the
three matches
8
T 27
_27-8
27
19
ﬁ.

=1

10.1f A and B are independent events with

P(A) = 0.6, P(B) = 0.7 then compute
B
i) P(A n B)ii) P(A U B) iii) P(AJ

iv) P(A N B)
: Given thatA, B are independent events with
P(A) = 0.6, P(B) =0.7
i) P(An B)=P(A) P(B)
=(0.6) (0.7)
=0.42

1.

ii) P(A U B) = P(A) + P(B) - P(A 1 B)
= P(A) + P(B) - P(A) P(B)
=0.6+0.7 - (0.6) (0.7)
=1.30-0.42
= 0.88.

e B
iii) P X =P(B)=0.7

iv) PANB) =P(A)P(B)
-+ A, B areindependent
=(1-0.6)(1-0.7)
=(0.4) (0.3)

=0.12.

A, B are twoindependent events such that the
probability of both the events to occur is 1/6
and the probability of both the events do not
occur is 1/3. Find P(A).

: GiventhatA, B are independent events

Let P(A)=xand P(B) =y

1
Giventhat P(ANB) = E

1
= P(A) P(B) = 6

1
=xy=

|
Also P(AﬂB)=§

1
>y
=[1-PA)] [1-PE)]= 5
1
=(1-x)-9=73
1
3
1 T
= 1-(x+6)+ =

=P(A)P(B) =

=1-x-y+xy=

7 1
-
3

=X+
6 y

[6)]

:>x+y=g

Probability
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5 1
Now x +y = gandxy= -

6
1 5
=X+ — = —
6x 6
6x2 +1 5
6x 6

= 6x2+1=>5x
=6x2-5x+1=0

= 6x2-3x-2x+1=0
=3x(2x-1)-1(2x-1)=0
=(3x-1)(2-1)=0

= X=_~or =
3 2

1 1
Hence P(A) = g or E

12. Aspeaks truth in 75% of the cases and B in
80% of the cases. Find the percentage of the
cases of which they likely to contradict each
other in stating the same fact.

A: Let A and B be the events that the persons A, B
respectively to speak truth about an incident.

75 3
GiventhatP(A)= — = —
100 4

80 4

PB)= —=—

100 5

ClearlyA, B are independent events.

Now probability that their statements about an
incident contradict each other
=P(A~B)"(A~B)

=P(A~B)+P(A~B)

P(A)P(B) +P(A)P(B)

[-5) (-] (&)
52 ()

Hence the percentage of the cases of which they
likely to contradict each other

3
4
3
4
7

7
= — x 100 = 35%.
20

13.A bag B, contains 4 white and 2 black balls.
Bag B, contains 3 white and 4 black balls. A
bag is drawn at random and a ball is chosen
at random from it. Then what is the probability
that the ball is white?

A: LetA,, A, be the events of choosing bags B,, B,

respectively.

Here A,, A, are equally likely events

1 1
Then P(A) = P(A)=

Let E be the event of drawing a white ball from the
seelcted bag.

E
P [AJ = Probability of drawing a white ball from
bagB,

w|iNve | A~

E
P(Azj = Probability of drawing a white ball from

bagB,
3

7
By total probability theorem,

E E
P(E) =P(A)) P(AJ +P(A,) (Azj

+

W N

13
27

N =

14+9
42

23
42"

Probability
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14.Two persons A and B are rolling a die on the

condition that the person who gets 3 will win
the game. If A starts the game, then find the
probabilities of A and B respectively to win
the game.

. Let p be the probabilities of getting 3 on a dice = 1/6
q be the probability of not getting 3

=q=1-p
211

6

_3
9T %

A, B be the events that A, B will win the game
respectively.
A starts the game

Then A will win in 1stor 3 or 5 ... chances
The probabilities of A will win the game is
P(A) =p +qgp +qqqgp + ....
= p(1+g+qg'+...)

1 a
p .:SOO:
= (l—qzj l-r

I
=
W
=)
I
[\
W

36

p(A)=+

Probability of B will win game is
p(B)=1-p(4)

1. State and explain the axioms that define

‘Probability function’. Prove addition theorem
on probability.

Addition theorem : If A, B are any two events in
a sample space S, then
P(AuB)=P(A)+P(B)-P(AnB)

Proof:

Case 1 : Suppose that A B = ¢. O O

P(A~B)=P($.)=0

P(AuB)=P(A)+P(B)
by the axiom of union
=P(A)+PB)-0
P(AuB)=P(A)+P (B)-P(AnB).....(1)

@%

Case 2 : Suppose that A "B= ¢.

From the adjacent venn diagram
P(AuB)=P (AU (B-A))
=P(A)+P(B-A)

B-A=B- (AN B)

=P(A)+P(B- (AN B))
=P(A) + P(B) - P(A N B)

P(AUB)=P (A) +P (B)-P (AN B).....(2)

from (1) & (2)

P(AUB)=P(A)+P (B)-P(ANB)

Probability
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2. State and prove Baye’s theorem.

A: Baye’s theorem : If A, A, A, .......... A, are
mutually exclusive and exhaustive events in a
sample space S such that P(A) >0 fori=1, 2, 3,
...., nand E is any event with P(E) > 0, then

PA,) P(Ek]

A
P(AKJ = n fork=1,2, ... . n.
E P(A) P(Ej or n
i=1 A
Proof:
GiventhatA,, A, A, ......... A, are mutually exclusive
and exhanstive events in a sample space S.
=>A UA U UA =S
n
-~ UA =8
i=1 "
Since A, A, A, ...... , A, are mutually exclusive,

and for any eventttheevents EN A ,En A E
N A, are also mutually exclusive.
Now P(E) = P(E n S)

3. A, B, C are 3 newspapers from a city. 20% of
the population read A, 16% read B, 14% read
C, 8% read both A and B, 5% read both A and
C, 4% read both B and C and 2% read all the
three. Find the percentage of population who
read atleast one newspaper and also find the
percentage of population who read the
newspaper A only.

A: Let A, B, C be the events that a person selected
from the city reads newspapers A, B, C respectively

20 16 14
GiventhatP(A)= —— P(B)= ——,P(C)= ——
100 100 100

8 5 4
P(AAAB)= — P(ANC)= — ,P(BAC)= ——
100 100 100

2
PANBNnC)=——,PAuBUC)=?
100

Probability that a person selected from the city
reads atleast one newspaper
P(AuBuUC)=P(A)+P(B)+P(C)-P(AnB)-
PBNC)-P(CnA)+P(AnBNC)
- 20,16, 14 8 4 5,2
100 100 100 100 100 100 100

_ 20+16+14-8-4-5+2
- 100

_ 5217
- 100

_ 35
~ 100
". Required percentage of population who read

atleast one newspaper
=P(AuBuUC)x100

_ 35
=35%
Probability that the selected person read the
newspaperAonly

=P(A)-P(AnB)- PANC) +P(ANBNC)
20 8 4 . 2

~ 100 100 100 100

9
100

. Percentage of population who read the
newspaperAonly
_ 9
~ 100
= 9%.

100

x 100

Probability
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4. The probabilities of three events A, B, C

are such that P(A) = 0.3, P(B) = 0.4,
P(C) = 0.8, P(AnB)=0.08, P(An C) =0.28,

P(ANB N C)=0.09and P(AUB U C) > 0.75.Show

that P(B nC) lies in the interval [0.23, 0.48].
A: Given that
P(A) = 0.3,

P(B) = 0.4,
P(C)=0.8

P(AnB)=0.08,
P(AnC)=0.28,
P(AnBNC)=0.09

P(AUBUC)>0.75

Now
0.75<P(AuBUC) <1

—0.75 < P(A) + P(B) + P(C) - P(A 1 B) -
P(BNC)-P(CNA)+P(ARBAC)<1

=0.75<0.3+04+0.8-0.08- (BN C)
-0.28 +0.09<1

—0.75< 1.23-P(BNC) <1

=0.75-1-23 <1.23-1.23-P(BnC) <1-1.23

=-048< -P(BnC)<-0.23

= 0483>P(BnC)>0.23

= P(BnC)e|0, 23, 0.48].

P(B NC) lies in the interval [0.23, 0.48].

5. A, B, C are three horses running in a race.

The probability of A to win the race is twice
that of B, and probability of B is twice that of
C. What are the probabilities of A, B, C to win
the race. Also find the probability that horse
A loses in the race.

: LetA, B, C be the events of winning in the race by

the horses A, B, C respectively.
Given that P(A) = 2P(B) and P(B) = 2P(C)
= P(A) = 2P(B)

=2(2P(C))

=4P(C)

Clearly the events A, B, C are mutually exclusive
and exhanstive.

=AuBuUC=S
=PAUBUC)=P(S)

= P(A) + P(B) + P(C) =1
certainity

= 4P(C) + 2P(C) + P(C) = 1
= 7P(C) =1

by the axiom of

— P(C) = ;
- P(B) = 2P(C)

o}

2

-
P(A) = 4P(C)

7

7

1
EEN

N

4 2 1
- P(A)= =, PB)= 5,PC)= =

Probability that horse A loses in the race
= P(A)

1-P(A)

4

7

=1-

3
7 .

Probability
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7. If A, B, C are three independent events of an

_ 1 8. A, B, C are aiming to shoot a balloon. a will
experiment such that PANBNC)=—, succeed 4 times out of 5 attempts. The chance
1 1 of B to shoot the balloon is 3 out of 4 and that
PANBNC)=,, PANBNC)= 2 then find of C is 2 out of 3. If the three aim the balloon
P(A), P(B) and P(C). simultaneously, then find the probability that

A: Given thatA, B, C are independent events and atleast two of them hit the balloon.
A: Let A, B, C, be the events that the shooters A, B,

— — 1 _ _ 1
PANBNC)= 5= P(A) P(B) P(C) = 4 (1) C suceed in shooting the balloon.
4 2
— ~ 1 _ _ 1 Given that P(A) = 5 P(B) = % P(C) = 3
PANBNC)=4 = e
(ANBNC) 8~ P(A) PB) P(C) 8 @ Clearly A, B, C are indepedent events.
~ = =._1 - _ 1 o .
P(ANBANC)= 2= PA)P®) PC) = 4 3) Probability that atleast two of them hit the balloon

) = PIANBNC)+P(ANBNC)+P(ANBNC)+
(1) P(A)PB)P(C) ) P(ANBNC)

(3) ™ P(A)P(B)P(C) @
4 =P(A)P(B) P(C) + P(A) P(B) P(C) + P(A) P(B) P(C)

P(A
—oprk =1 + P(A) P(B) P(C)
= P(A)=1-P(A) S A2 A3 (A (-4 (B) (2
— 2P(A) = 1 ‘5'2(1 §)+§(1 4)(3)+(1 5)(4)(3)
y 4\ (3)\ (2
-ron-§ () ()
1 _431,412 132 432
2) P(A)P(@)P(C)=@ T 543 543 543 543
(3) = P(A)P(B)P(C) (%) 12+8+6+24
P(B) _ 1 - 60
~1-PB) 2 50
— 2P(B) = 1 - P(B) )
— 3P(B) =1 5
= P(B) = % 6
From (1), P(A) P(I§) P((_))=% 9. i) FOI an)_l two events, show that
P(AnB) =1+ P(A N B)-P(A) - P(B)
:%(1 ) %) P(©C)= % i) If A, B are two events Tlvith P(_A U B)_= 0.65,
P(A N B) = 0.15 then find P(A) + P(B)
2%(%) P(é):% A: i)Wia kntiw that
3 AnB=AuUB
:>P(6):Z = P(An B)=P(AUB)
_ _ =1-P(AUB)
=P(C)=1-P(C) =-{P(A) + P(B) - P(A " B)}
1.3 =1+P(A N B)-P(A) + P(B)
4
1 ii) Given that P(A U B) = 0.65, P(A " B) =0.15
T4 By addition theorem,
P(A) = % P(B) = % P(C) = %. P(A U B) = P(A) + P(B) - P(A " B)

— P\ RV DA RV DAY DR ()
0 Probability
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Now P(A) + P(B)
=1-P(A)+1-P(B)
=2-{P(A) + P(B)
=2-{P(A UB) +P(A N B)}from (1)
=2-{0.65+0.15}
=2-08
=1.2.

10.In a shooting test the probability of A, B, C

%, % and %
respectively. If all of them fire at the same
target, find the probability that
i) Only one of them hits the target
ii) Atleast one of them hits the target

A: LetA, B, C be the events that the three persons A,
B, C respectively hitting the target.

1 2
Given that P(A) = -, P(B) = 3 P(C) = %

hitting the targets are

Clearly the events are independent.
i) Probability that only one of them hits the target.

P(ANBNC)+P(ANBNC)+P(ANBNC)
= P(A) P(A)

P(B)P(C) + P(B)P(C) +

P(A) P(B)P(C)

12 (-3

i) Probability that atleast one of them hits the target
= 1 - probabilities that all the three fail to hit the
target

= 1-P(ANBNC)
= 1-P(A) P(B) P(C)

1.

() ()0

_2
T 24

Define conditional probability. There are 3
black and 4 white balls in first bag; 4 black
and 3 white balls in the second bag. A die is
rolled and the first bag is selected if it is 1 or
3, and the second bag for the rest. Find the
probability of drawing a black ball from the
selected bag.

: Conditional probability :

If A, B are two events in a sample space S and
P(A) =0, then the probability of B after the event
A has occured is called conditional probability

B
of B givenA. Itis denoted by P (]

A
(Bj n(A NB)
Pla) = nay ©

LetA,, A, be the events of selecting first and seond
bags respectively

P(A ~B)
P(A)

Let E be the events of drawing a black ball from
the selected bag.

Now P(A,) =

WIN W~

P(A,) =

Probability of drawing a black ball from the first
bag

P('AE\)=:;C1:3
1 7

Probability of drawing a black ball from the second

E iC, 4
bag P(Az) = =2

By total probability theorem,

=

E E
P(E) = P(A,) P(A1) +P(A,) P(Az)

1(§) E(i)
3\7) " 3\7
3+8 _ 11

21 - o4

Probability
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12.Three boxes numbered I, Il, Ill contain 5
1 white, 2 black and 3 red balls; 2 white, _ C;
1 black and 1 red ball; 4 white, 5 black B 2¢,
and 3 red balls respectively. One box is 3
randomly selected and a ball is drawn from it. =15
If the ball is red, then find the probability that
it is from box II. 1
A: 4
Box White | Black Red By Baye’s theorem, required probability
| 1 2 3 (Az)_
Pl=]=
[ 2 1 1 E
11 4 5 3
P(A)P =
Let A, A,, A, be the events of selecting the 27 A,
boxes I, Il, lll respectively E E E
Clearly the events A,, A, A, are equally likely P(A1)F’[A]+ P(Az)P(A]*'P(As)P(Aj
1 2 3
1
“P(A)=PA)=PA)= 3 11
Let E be the event of drawing a red ball from the = 3’4
11,711,111
selected bag 3'2 ' 3'4 34
E) . o - 11
Now P A= Probability of drawing a red ball 3%
from box | - %(%+%+%)
_ G _
e T4
= 3 13.In a certain college, 25% of the boys and 10%
6 of the girls are studying mathematics. The
1 girls constitute 60% of the student strength. If
-2 a student selected at random is found studying

mathematics, find the probability that the
student is a girl.

. LetA, be the event that the selected student is a

= Probability of drawing a red ball from

U
—_—
Zlm
~——

|
>

boy and A, be the event that the selected student

.
- 4& is a girl. Let E be the event that the selected
C student is studying mathematics.
1
= 40 2
‘ P(A)= 100 5
P(E) = Probability of drawing a red ball from | p(a )= 00 =3
A ") =150 =5

o

o

x
J——

E
A1) = Probability that the selected studentis a

boy who is studying mathematics

_ 25
~ 100

[ 12 Probability
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PN

E
P (Az) = Probability that the selected student is a

girl who is studying mathematics.

_ 10
~ 100
=1
10
By Baye’s stheorem, required probability
P<A2>P[AEJ
(€)= 2
E) 7 payrl E kP E
(0P[5 JrPian)P( £
3(1
5(10)
=2(1)4+3(1
2(4)*&(50)
&)
= (10+6)
100
=3
=3

14.In a box containing 15 bulbs, 5 are defective.
If 5 bulbs are selected at random from the
box, find the probability of the event, that
(i) None of them is defective
(ii) Atleast one of them is defective
(iii) Only one of them is defective

A: Total number of bulbs = 15
Number of defective bulbs =5
.. Number of good bulbs =10
(i) Probability that none of them is defective, when
5 bulbs are defective

~ 1oC5
- 1505
_109876 51
51 15.14.13.12.11
_12
143

(ii) Probability that atleast one bulb is defective
=1 - probability that none of them is defective

(i) Probability that only one of them is defective
_ 5C1.10C4
_T
_5.10.9.8.7 « 120
24 15.14.13.12.11
_50
143 °

15.A bag contains 12 two rupee coins, 7 one
rupee coins and 4 half a rupee coins. If three
of them are selected at random, then find the
probability that (i) the sum of three coins is
maximum
(ii) the sum of three coins is minimum
(iii) each coin is of different value.

A: Number of two rupee coins = 12
Number of one rupee coins =7
Number of half a rupee coins =4
Total number of coins = 23
(i) To have sum of three coins as maximum, we
shall select all the three coins are from two rupee
coins.

.. probability that the sum of three coins is

1ZC3
maximumzw
_ 12.11.10X 6
6 23.22.21
20
161

(ii) To have sum of three coins is minimum, we
shall select all the three coins are from half a rupee
coins.

.. probability that the sum of three coins is

4C3

minimum = _23C
3

Probability
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_432 6
6  23.22.21
4
1771

(iii) Probability that each coin is of different value
when three coins are selected

_?c,’c.tc,

- 23 C,
_1274 6

1 23.22.21

_ 48
253

16.Three screws are drawn at random from a lot
of 50 screws, 5 of which are defective. Find
the probability of the event that all 3 screws
are non - defective, assuming that the drawing
is i) with replacement ii) without replacement.
A: Number of defective screws =5
Number of good screws =45
Total number of screws = 50.
i) Consider the drawing of 3 screws with
replacement.
Let A, B, C be the events of drawing 1st, 2, 3r
screws as non - defective. when three screws are
drawn with replacement.

B C
Now PANB N C)=P(A)P (Aj P (AmBj
45 45 45
C1 C1 C1
= 50 - 50 - 50
C1 C1 C1
9° 729
" 10®  1000°

i) Consider the drawing of 3 screws without
replacement.

Let A, B, C be the events of drawing 1st, 2, 3r
screws as non defective, when three screws are
drawn without replacement.

Required probability,

2ol
PAN BN C)=PAP | |P| 1 o

45 44 43
C C C
1 1 1

50 - 49 - 48
C1 C1 C1

45 44 43

T 50 49 48
1419

= o60"

17.1f one card is drawn at random from a pack of
cards then show that the event of getting an
ace and getting a heart are independent
events.

A. Let A, B be the events of getting an ace, a heart

card respectively.
And S be the sample space
n(A) =4,n(B) =13, n(S) =52

_n(A)_4 _ 1
P(A)_Fﬁ§j_§§_?§
n(B) 13 _1
P(B)_ﬁ_S_zl

n(AnB)=1, i.e.aheart of ace

p(AnB)="ANB)_ 1
n(S) 52

o1

" 13 %4

P(A nB)=P(A)P(B)
. A, B are independent events.

18.If A and B are independent events with P(A) =
0.2, P(B) = 0.5 then find i) B ii) A

iii) P(AnB) iv) P(AUB)

Probability
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A. GivenA, B are independent events

— P(A)=0.2
P(B)=0.5
) P(AnB)=P(A)P(B)
=(0.2) (0. 5)
=0.1
B) P(B) 05 5
A) P(A) 02 2

v) P(AUB)=P(A)+P(B)-P(AnB)
=02 +05-0.1=06

LEVEL 1l (LAQ)

1. The probabilities of three mutually exclusive

events are respectively given

1+3p 1—-p 1-2 1 1
p’ p’ p.Provethat—SpS—.

as

3 4 2 3 2
A. Let A, B, C be the given three mutually exclusive
events.
1+3p 1-p 1-2p
P(A)= ,P(B)=——, P(C)=——
(A)="5P P(B)=—2, P(C)="
0<P(A)<1 0=<P(B)s1 0s<P(C)=<1
_ 0<1P3P osl_Tpsl 0<1_22p31

— 0<1+43p<3 0<l-p<4 0<1-2p<2
~1<3p<2  -1<-p<3  -1<-2p<l

1 2
——Spﬁg -3<p<l -

\ \ \
(1) (2) (3
Also 0<P (AuBuUQC <1

- 0<P(A)+P(B)+P(C)s1

W

= 0 <

1+3p+l—p+1—2pSl
3 4 2

Probability
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