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DT Introduction :

In our day to day life m?,n}r time we come cross a situation of uncertainity.
For example as we toss a fair coin then we can

o i 't know in advance that which
outcome IS g0INg 0 occur, but it is definite that either head or tail occurs. In such
case, in order to measure that uncertainity in the occurance of any uncertainity
result the concept of probabili

: ty is used. It means that probability theory should
not be used in the case when some events are definite to occur or definite not
to occur. In such cases we restrict the application of probability by assigning the

value zero or one in the respective cases.

. The theory of probability is an attempt to measure the degree of uncertainity
in the occurance any outcome. There are two broad divisions of probability
objective and subjective. Objective probabilities are generally divided into two
categories - classical probabilities and relative probabilities. The probabilities
calculated on the basis of classical random experiments are called classical
probabilities and the probabilities calculated on the basis of past data or frequency
distribution are called relative probabilities. Where as the probabilities which
indicate the belief of a person regarding the occurance of events are called
subjective probabilities. Which may vary from person to person or time to time.
In our day — to — day life we usually use subjective probabilities. We know that
when we toss a fair coin then there are 50% chances of getting head, so we say
that the probability of getting head while tossing a fair coin is 0.5 which we called
classical probability because tossing a fair coin is random experiment. Similarly
if we have information that a student has attended six classes out of then classes
last week then the chances that he attain the classes next week are 60% i.e. the
probability that the student attain classes is 0.6. This is called relative probability.
In our routine life many time we make a statement that "today 99% I-will go fr:-r
watching movie" i.e. the probability that the person go to watch movie is 0.99.This
is called subjective probability. 99% indicate the willingness of the person to watch
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2 e to explain the total number of cases and favourable

i we can not abl | T of fay
:::ur:;‘rh:: case. In our study we almost deal with objective probabilities.

3. Basic term of probability ;
Before giving definitions of probability, we shall understand certain

terms : .
1. Random experiment (or trial) :
An experiment which can result in any one of the several possible

outcomes is called a random experiment or a trial. e.g.,

(i) Tossing of an unbiased coin is a random experiment.

(ii) Throwing an unbiased die is a random experiment.

Characteristics of a random experiment cra

(1) The experiment results in any one of the outcomes

(2) All possible outcomes of the experirhent can be described in

advance but cannot be known in advance. *
~ (3) The experiment can be repeated under same conditions.
2. Sample space : '

A set representing all possible outcomes of a random experiment is
called a sample space and it is denoted by S or U. Each outcome is called
a sample point. The number of sample points in S may be denoted by n(S).
If the number of sample points of S is finite, it is known as a finite sample
space and if the number of sample points is infinite, it is known as an
infinite sample space.

e.g. If a coin is tossed, the sample space will be as follows :

S ={H, T}

Similarly if two coins are tossed the following sample space is

generated :

S ={(H, H), (H, T), (T, H), (T, T)}

When 3 coinsare thrown simultaneously, the sample space S is given by.
S = {HHH, HHT, HTH, THH, TTH, THT, HTT, TTT}

Similarly if two dice are thrown the following sample space is
obtained.

S={(1) (1,2 (1, 3) (1,4 (1, 5) (1, 6)
21D 22 23 @49 25 (@6
G.D G2 (G3) (3,49 35 @6
41 42 43) @449 @'5) @, s6)
GD G2 63) 649 G5 6,6
61 62 63) 64 65 (66) )

Probability 3

In this experiment the sample space consists of 36 sample points.
If a coin is tossed until head appears we get the following sample space
{H, TH, TTH, TTTH, TTTTH,.......... }

In the first four experiments the sample spaces are finite while |
fifth experiment the sample space is infinite.
3. Events :

The results of an experiment are known as events :
e.g, (i) Ifacoin istossed head (H) and tail (T) are two different events.

(ii) 1,2,3,4,5,6 are different events when a die is thrown.

If A is an event and S is a sample space then A is a subset of sample

space S. i.e., A cS.. Generally events are denoted by A, B, C or

Ay, Ay, Az etc. If A = ¢ then A is impossible event and if A = S, then
the event A is certain to occur.
4. Complementary event :

n the

The complement of an event A is the
1 aggregate of all the sample points of sample
space S which do not belong to A. It is
| denoted be A' or A.e.g. If A is an event of
getting an odd number when a die is thrown,
N\ then event of not getting an odd number i.e.
N\ getting an even number is the complement of
event A and it is denoted by A' or A.

The union of two events A and B is
denoted by A u B. It is the aggregate of all
sample points belonging to either A or B or
both.

e.g. If A is an event that a student plays -
cricket and B is an event that a student plays

hockeythen A U B represents an event thata
student plays either cricket or hockey or both.
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ection of two events : '
e RS The intersection of two events AandBis

denoted by A N B. It s the aggregate of al|

A B sample points belonging to A and B both,
When two events A and B occur

simultaneously we say that A N B has

U | occured e.g., If A is an event that a student
| plays cricket and B is an event that a student

AnB plays hockey, then A N B represents an event
that a student plays cricket and hockey both.

7. Difference event :

The difference of two events A and B
is the event that A happens and B
does not happen. It is denoted by A—B or
AnB.

8. Exhaustive events :

If all possible outcomes of an experiment are considered, the outcomes
are said to be exhaustive. The exhaustive events are nothing but all the
sample points in the sample space. In throwing a die 1, 2, 3, 4, 5, 6 are
exhaustive events.

9. Mutually exclusive events :

Events are said to be mutually exclu-
A B sive, if they cannot occur to-gether i.e. the
occurrence of any one of them prevents
the occurrence of the remaining. If A and
1 B are two mutually exclusive events, then
A N B = ¢. Head and Tail are mutually

exclusive events when a coin is tossed.

AnB=¢

Probability
10. Equally likely events :

Events are said to be equally likely if we have no reason to helieve: that
one event is preferable to the others. Head and Tail are equally likely
events in tossing a coin.

11. Favourable cases :

The number of sample points favourable to the happening of an event
A are known as favourable cases of A e.g, in drawing a card from a pack
of cards, the favourable cases for getting a spade are 13.

12. Independent events :

Events are said to be independent if the happening of one event does
not depend upon the happening or non-happening of other events.

e.g. When a coin is tossed two times, the event of getting head in the
first throw and that of getting head in the second throw are independent
events. Here the result of the second throw does not depend upon the result
of the first throw. Similarly the event of getting 3 when a die is thrown and
getting a spade from a pack of cards are independent events.

Having defined some basic terms we are now in a position to define
probability. .

Mathematical or Classical or Apriori definition of probability :

Ifan experiment can result in 7 exhaustive, mutually exclusive and equa-
Ily likely ways, and if m of them are favourable to the happening of an event
A, then the probability of happening of anevent A is defined as the ratioof m
to n. The probability of happening of an event A is denoted by P(A).

i.e.,

P(A) = Favourable cases for happening an event A

Total exhaustive, mutually exclusive and equally likely cases

m

=
Generally the probability of an event is denoted by P(A) and the
probability of not happening an event is denoted by P(A).

P(A) = %

The number of favourable cases are always less than or equal to the
total number of exhaustive cases, and also they cannot be negative.

0<m<n
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dividing by n

usﬂﬂl
n

0< P(A) <1

Thus.the probability of an event is always between 0 and 1. When |

P(A)=0, the event is impossible and when P(A)=1, the E‘i:ﬂllt is certain
to happen. Morcover if m cases are favourable to the hap]Erenln gofan event
A, then n — m are the cases not favourable to the happening of an event A,
If we denote the probability of not happening an event A by P(A') then

n-—m

P(A')=__"__

P(A') =2 - =
n o n
P(A')=1-P(A)
P(A')+P(A)=1
Thus the total probability of happening an event and not happen-
ing an event is 1.
We shall now discuss few Illustrations.
Tllustration 1 : A bag contains 4 white and 3 black balls. Find the
probability of drawing a white ball from it.
Ans. : Here total exhaustive cases =4 +3 =7
Favourable cases for getting a white ball = 4.
-, Probability of getting a white ball.

Favourable cases

Total cases

4

7

Illustration 2 : Find the probability of getting an odd number
when a cubical die is thrown.

Ans. : When a die is thrown there are six exhaustive cases i.e, 1, 2,

3, 4, 5, 6. The cases favourable in getting an odd number are 1, 3, 5, i.e.
3 in all.

. Probability of getting an odd number,

Probability

n
n
3

6
L

2

Hlustration 3 : Two cards are drawn from a well shuffled pack of
52 cards. Find the probability that both are kings.
Ans. : The total exhaustive cases of drawing 2 cards from 52 cards are

52C5. The favourable cases of drawing 2 kings from 4 kings are 4C2-
. Probability of getting 2 kings.

Illustration 4 : Two dice are thrown simultaneously. Find the
probability of obtaining total 10 on the two dice.
Ans. : If two dice are thrown, the sample space will consist of the
following 36 sample points :
S={(1,1) (1,2 Q,3)
21D (2,2 2,3
3,1 (3,2 (3,3
41 42 @43
G 52 63 G 5.5 56)
6D 62 63) 64 65 66)
The subset of sample space S favourable for getting total 10 is
{(4,6), (5,5), (6:4)} |

It contains 3 sample points.

(1, 4)
2.9
G, 4)
(4, 4)

(1,3 (1,6)
2,5 2,6)
3.5 G,6)
4,5) 4, 6)
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s "
. Probability of getting total 10

Tllustration 5 : Three coins are thrown simultaneously, find the

i ' d one tail.
bability of getting two heads an ki
pmAns -t:f we denote head by "H' and tail by "T' then the sample space

will be as follows :
§ = (HHH, HHT, HTH, THH, TTH, HTT, THT, TTT}
». Total sample points n = 8.
The subset of S for getting two heads and one tail will be.

(HHT, HTH, THH} i.e. m =3

3

. Probability = E

Limitations of mathematical definition : The following are the
limitations of the mathematical definition of probability :

(1) If the total number of exhaustive cases n is not known, probability
cannot be obtained.

(2) If the exhaustive cases are infinite, probability cannot be found out.

(3) This definition can be used only when the cases are equally likely.
If they are not equally likely, the definition cannot be used.

(4) In this definition of probability the word equally likely is used.
Events are said to be equally likely if they have the same chance of
occurrence i.e., the same probability of occurrence. Thus, in defining
probability the word probability is indirectly used. The definition is
therefore, circular in nature, and hence cannot be regarded as a good
definition.

Statistical or empirical or Aposteriori definition of probability : If
an experiment is repeated under essentially, the same conditions for a great
number of times then the limit of the ratio of number of times the event

happens to the total number of trials, is defined as the probability of the
event. Here it is assumed that the limit exists and it is unique,

: li
e, Pay=, (1)

Probability

Modern or Axiomatic definition of probability :

The modern concept of probability was introduced by a Russian
mathematician Kolomogorov with the help of set theory.

If P(A) is a real number assigned to a subset A of a sample space S,
then it is called the probability of an event A, provided P(A) satisfies the
following postulates :°

Postulate (1) 0 < P(A) < |

Postulate (2) P(S) = 1 _

Postulate (3) If A}, A,, Aj,...... is finite or infinite sequence of
disjoint events i.e, subsets of S then

P(A|UA, UA3U...)=P(A|) + P(A7) + P(A3) + ....
In developing theorems on probability, certain notations are used. Let
us now understand their meanings :
Conditional probability :

Suppose there are 100 persons in a group, 60 males and 40 famales.

Suppose 15 of them use spectacles and out of them 10 are males. If A
denotes male and B denotes a person using spectacles then,

60 15
P(A)= ﬁ; P(B) = e
Now, the probability of a person using spectacles given that he is a
10
male = 0"

This probability of occurrence of an event B when it is known that A
has occurred is known as conditional probability of B under the condition
that A has occurred and it is denoted by P(B/A).

10

- P(B/A)=—

(B/A) =
Thus the probability of happening an event B, when A has
happened is defined as conditional probability of B under A and it is

P(ANnB
denoted by P(B/A.) and is given as P(B/A) = (P(:) ); P(A) # 0

F3) G (Seme-2) Statistics-2 - 2 [400] DC/BD
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10
rtas d meanings :
3. | Important Results an _
1 3 P(A) = Probability of happening of an event A
o
P(A p

10.

11

12.

13.

P (A/B) =

P(A") = Probability of non-happening of an event A P(A") = 1=P(A),

i Rule on Probability. i
;lfd;;::: '1; are any two events of the sample space then the probability
that at least one of the event will occur is P(A U B) = P(A) + P(B) |

_P(ANB)

I events A and B are mutually independent then P (A N B) = ,'
rf E:r}n :er::tl A and B are independent then (i) A' and B’ (ii) A' and
B (iii)A and B’ are also independent and vice-versau. -
If events A and B are mutually exclusive then
PANnB)=P($)=0. : N
For any two events A and B of the sample space, the probability that
only event A occurs is given as P(A - B) = P(An B) = |
P(A)-P (A n B)=P (A v B)-P(B) 4
Probability that at least, one of event A or B will not occurs is
P(AUB)=PAANnB)=1-P(AnB). |
Probability that both the events A and B does not occur is
PANB)=P(AuB)=1-P(AUB)
Addition rule of probability for three events. If A, B and C are any |
three events of the sample space then probability that at least one of
the event will occur is P (A U B U C) = P(A) + P(B) + P(C) - P
(ANB)-PANC)-PBNC)+P(ANBNC)
If three events A, B and C are mutually exclusive and exhaustive then
PAUBUC)=P(A)+PB)+PC)=P (L) =1
If A and B are any two events of the sample space then probability
that event A occurs when it is known that event B is already occurred
is called conditional probability and is defined as
P(ANB)

P(B) , P (B) # 0.

Multiplication Rule : If A and B are any two events of the sample
space then the probability that both the events occurs together is
P (A nB)-PA).P(B/A) OR

P (A n B) = P(B). P (B/A)

Probability 1
Ilustration 6 : Two cards are drawn at random from a pack of 52
cards. Find the probabilities that

(i) One is king and the other is queen.
(ii) both are spade

(iii) both are of the same suit.
Ans. : The total number of exhaustive ways of drawing two cards out
of 52 cards is 5,C, =1326.

(1) The number of favourable ways of drawing 1 king and one queen
= 4C; x 4Ci=4x4=16

N Wy
Probability “ 1326 663
(2) Favourable ways of getting both spades
=13C2 =78
Probability Sl = i -
1326 221 17

(3) The probability that both the cards are of the same suit = probability
that both are spades or both are hearts or both are clubs or both are

{ diamonds,

13 13 13
= + + + -
221

21 21 21 221 17
Illustration 7 : There are 5 red and 7 black balls in an urn. Two
balls are drawn at random one after the other. If they are drawn (i)

with replacement (ii) without replacement, find the probability that
both the balls are red.

Ans. : Here total number of balls = 5 red + 7 black = 12
() Drawing with replacement
Probability that both the balls are red
= P(R] M Rz) = P{RI) " P(Rz)
5 '8

- X

12 12

3 _52 4

25
144
(i) Drawing without replacement
Probability that both the balls are red
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- = P(R A Ry) = P(Ry): P (Ry/R})

g varlg ="'

— X =

Vgl il
, and P(A N B) =1, fing

=1
Hlustration 8 : If P(A) = 3> P(B') =4

'~ B') and P(A'/B')-
AUB),P(A'NB)an .
. (Hem}E denotes the event of not happening of E)

Ans. : i
P(A) =4 SPA)=1-P(A)=1-1=4%
P(B)=14 . P(B)=1-P(B)
1
=1-%
_3
4
Now, P(A U B) = P(A) + P(B) - P(A N B)
I | ]
o B i
_4+9—2_11 i
1212 |

For events A and B
P(A' nB')=P(A v B)
=]-P(AuUB)

| Probability _

13

1712
" 1/4
4
12

Illustration 9 : If P(A,)=2-P(A;)=P(A(/Az)=0.4 find the

following probabilities :

(i) Both A; and A, happen

(ii) Only A, happens

(iii) At least one happens.

(iv) Neither of A; and A, happen.
Ans. :

P(A;) = 0.4
2-P(A,) = 0.4
P(A,)=0.2
P(A{/A;)=0.4
(i) Now the probability that both A; and A, happen
P(Aj nAz) =P(Ay)-P(A/Ay)
=(0.2)(0.4) = 0.08
(i) The probability that only A, happens
= P(A', N A,)
Now, P(A,) =P(A; N A,) + P(A', N A,)
0.2 =0.08 + P(A', N A,)
S P(A'yNA,)=0.2-0.08=0.12
(ili) Probability that atleast one happens :
P(Aj U A;)=P(A|)+ P(A) -P(A] N Aj)
=0.40 + 0.20 - 0.08
= .52
(iv) Probability that neither of A, and A, happen
P(A', nA'5)
P(A'yNA',)= P(AyVA,)=1-P(A, U A,)
=1-0.52
=048

4. | Inverse probability Rule or Bayes' Theorem :

L
3

The rule of finding out Inverse probability was given by British mathematician

Bayes. This rule is used to modify prior or postirior probability of the event. On
the basis of current information regarding the event. This rule is generally used
when the random expcriment is over i.e. the out come of random experiment is
known and on the basis of it we want to modify the probability of the event related
to that random expcriment. This rule has very wide applications for decision
making in business and industry.
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, ent :
Bayes' theorem Statem h mutually exclusive and exhaustjy,

n wit
IfT THLD A :;El::the probabilities P(A1): P(A2), P(A3).-..P(A
events Ay, A2, A3y

243 ilities P(D/A;), P(D/A,)
tional probabilities /. )
- P th,f:. }c;:tn;wn then the inverse probability of .hap:pemna_
P([liﬂ;m u(r?dernthe condition that the event D has happened 1s given by
an

P (Ai M [)_)_
P(D)

P(Ai!‘ D) =

P(A; N D)

8 P(A; " D)+ P(A; " D)+ P(A3 N D)+ ..cceeens
P(A;) P(D/A;)

= P(A;)-P(D/A) + P(A2) P (D/A4)+P(A3)-P(D/A3)...+P(As)" ‘

We shall study the use of Bayes' Theoem for three mutually exclusive

and exhaustive events only. ' |

Ilustration 10 : There are three urns containing respecﬂvely{
white and 4 blackballs; 2 white and 2 black balls; 1 white and 3 black
balls. One urn is selected at random and a ball is drawn from it. The
ball is found to be white. Find the probabilities that this ball comes

from (1) first urn (2) third urn. |
Ans. : Let D denote the event of getting a white ball and Ay, Ag, A

the events of selecting the ums.

P(D/A,)
|

3 1
P(A) =% P(D/A,) - P(A,)-P(D/A)) .
2 1
P(A;) = % P(D/A,) = E P(A,)-P(D/Aj) = E
l l 1
11,13
T ailbss i 12 - 84

15

Probability L
Now,
- /D) =
() PR 2) P(A|)-P(D/A;) + P(A;) - P(D/Az) + P(A;)-P(kag)
1
] o1
33
84
1 84
= M —
A
4

—

l
P(A3)-P(D/A3)

P(A)-P(D/A;) +P(Ay) -P(D/ A3)+ P(A3)-P(D/ A3)

(i) P(A3/D)=

ik
il 14
33
84
i
33
Illustration 11 : In a factory there are three machines and they
produce respectively 200, 300, 500 units of an item daily. The
proportions defectives of these machines are 2%, 4% and 3%
respectively. An item is taken at random from the day's production
and it is found to be defective. Find the probability that the item is
produced by second machine.

Ans. : Let D denote the defective item and A, A,, A3 denote three
different machines.

200 2 2 4
" ¢ s P(D/A;)=—— | P(A;)-P(D/A,)= —T_
P = g™ 1o | A= | S - R(DEAg) 1000
300 3 4 12
A o ok P(D/A>)=— | P(A,)-P(D/A~) = 12
(42) T T (D/'A3) T (Az)- P(D/ A,) oo
500 S 3 15
Py " P(D/A3) = — | P(A2)-P(D/A.) < 15
(43)=To00 10 | PP/ 23)= 150 | P(A3)- P(D/ Aj) 1000
31
1000

Scanned with CamScanner



Sudhir Prakashah
—

16

T P(A,) - P(D/Az)
.

P(AZ;’D) == P(Al) -P(Df Al) + P(AZ) . P(D:’ A2]+ P(A.j)‘P(DJ’ '6‘3)

|
1

T
Ilustration 12 : Find the probability of 53 Sundays in a leap year,
Ans. : There are 366 days in a leap year. Hence there are 52 complete
weeksand 2 additional days. These 2 days can be as one of the following pairs ;

Sunday - Monday Monday - Tuesday
Tuesday — Wednesday Wednesday — Thursday
Thursday — Friday Friday — Saturday

Saturday — Sunday
Thus, there are 7 equally likely pairs of which 2 are favourable for
getting an additional Sunday.

2
:. The probability of 53 Sundays in a leap year = 7

[llustration 13 : There are 4 red and 6 green balls in one bag and
5 red and 4 green balls in another bag.

One bag is selected at random and 2 balls are drawn from it. Find
the probability that both the balls are red.

Ans. : Suppose two bags are denoted by A and B and the event of
drawing two red balls i1s denoted by R.

1

1
Here P(A)= Y, P(B) = o7 and we have to find out P(R)

P(R)=P(AAR) + P(B N R)
= P(A) (R/ A) + P(B) P(R/B)

1 1. e
X 5 [ +. - 9
6 1 10 .

=% —

2 36

Now,

2
.
2" 45

s 17
E'Iﬁbﬂblllty

o
= —+
15 36
12425
180
"l

180
Illustration 14 : Three dice are thrown simultaneously, find the
probability of getting total atleast 16.

Ans. : The total exhaustive cases = 63 =216.

The favourable cases for getting total atleast 16 are :
For getting total ‘16’ :
4, 6,6), (5,5,6), (5,6, 5)
(6, 4, 6), (6, 5, 5), (6, 6, 4) = in all 6.
For getting total ‘17’
(s, 6,6),(6,5,6), (6,65 =inall3.
For getting total “18” :
6, 6, 6) = 1
Thus the favourable cases for getting total atleast “16°
=6+3+1=10

10

—

216

5

108
Ilustration 15 : Three families have respectively 2 boys and 3
girls; 3 boys and 2 girls; 2 boys and 2 girls. One child is selected at
random from each family. Find the probabilities that the selected
group of 3 children will have (i) all boys (ii) all girls (iii) 2 boys and
1 girl.

Required probability =

Ans. :
Family Boys Girls Total
I 2 3 5
11 3 2 3
111 & 2 4
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= (.12 ‘
(ii) The probability that all the three are girls
= P(Gl M GE M GJ)
= P(Gy)- P(Gy) - P(G3)
3 2.4
= Xx—X—
5 5 4
2
100
=(.12

(iii) 2 boys and 1 girl can be selected in the following mutually exclygjy,

ways :

(B,nB,nGy)u(B, NG, nB;)U (G N B, B,)
. Required probability

= P(B] M BI M G3) + P(B] M Gz M B3) + P(GI M Bz f""nB3)

= P(By) P(By) P(G3) + P(B)) P(G,) P(B;) + P(G,) P (B,) P(By)
2 3 272 853 3 3 3

R e D Bl e e B

125 TS

=—t —
100 100 ~ 100
=0.133

Illustration 16 : A machine j
St : Ine is made
gr!;babﬂlt): tha.t Part A is defective s (.0
1s defective is (.07, Find the robabi
not defective, i w

Ans. : The probability that

up of two parts A and B. The
S and the probability that pm:t
lity that the entire machines

part A is not defective
=1 -P(A)

=1-0.05

=0.95

Probability 19
Similarly the probability that the part B is not defective
=1 - P(B)
=1-0.07
=0.93

The entire machine is not defective if both the parts are not defective.
~. Probability that the machine is not defective = probability that part
A is not defective x probability that part B is not defective.
=P(A' " B)
=P(A") - P(B')
=0.95 x 0.93

= (.8835 .
Illustration 17 : A, Band C are given an example. The probabilities

: tively 1 1 and 2.
that they will solve the example correctly are respectively 7', 3 3

Find the probability that at least one of them will solve the example
correctly.

1
Ans. : The probability that A solves the example correctly P(A) = —

2
- Probability that A does not solve the example correctly

L 1

P( A' ) - 1 — E — -2—
Similarly the probability that B does not solve the example correctly
_—
L=

And the probability that C does not solve the example correctly
pieyre s
Sl e < ik

Now, the probability that at least one will solve the example correctly
=P(AuBUC)
=1-PA'nB NC)
=1-P(A") P(B') P(C)

} 2
=]l =-——=%X—X—-
2 3 4
1
=] -—
12
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20 i :
[Ilustration : 18 the urn and in its place a ball of Othey A bﬂll

from the urn, find the pr“hahi]il?]“'lr

tllat

ent of getting a red ball in the first trig
d

Ans. : Let Rl de : awhjte ball in the first trial. Let R2 ng

second trial. The event of gminden%

i : ga
vent of gettng 8 1% en in one of the followin reg
i:lT in the second trial ¢ar e S m"t“ﬂlly

ive ways : : :
exclusive way drawn in the first trial and a red ball is drawp it he

A red ball 1s
second trial. OR
: ial and a red ball i ,
A white ball is drawn in the first tri2 'S drawn jp
Sﬂﬂﬂﬂd tﬂal 1
. P(Ry) = PR NRy)+ PV " R2)
_ P(R,)-P(Ry/Ry) +P(W1)-P(Rp/ W)
3itagy sk 4
"0 10 10 10
)
100 100
B
100
=0.34

Ilustration 19 : The probability that A speaks the truth is 0.6 anq
the probability that B speaks the truth is 0.7. They both agree ahoyt
a statement. Find the probability that the statement is true,

Ans. : The probability that A speaks the truth = P(A) = 0.6.
- Probability that A does not speak the truth P(A") = 1 - 0.6 = (.4

Similarly, the probability that B does not speak the truth

P(B)=1-0.7=0.3. When both A and B agree, either both speak the truth
or both do not speak the truth.

=P(ANB)+P(A' " B)
=P(A)-P(B) + P(A") - P(B)
=0.6x0.7+ 0.4 x 0.3

=042 +0.12
= (.54

ra
ontains 3 red and 7 white ball; kﬂshah

Probability 21
The probability that the statement is true when both agree.
0.42
0.54
— 7
9

Illustration 20 : The probability that a person will get prqmntm; llln
his job is 0.6 and the probability that he will be tralilsferred is 0.7. - :
probability that he will get promotion and also he w!ll be ‘transfe:rrlw.':I ;5
0.3. Find the probability that (i) he will get promotion given that he
transferred (ii) he will be transferred given that he is promoted.

Ans. : Let A be an event that the person gets promotion In his job and

B be an event that he is transferred.
~ P(A)=0.6,P(B)=0.7, P(A 0nB)=0.3

(i) The probability that the person will get promotion, given that heis

transferred.
P(A N B)
P(A/B) = (B)
0.3
0.7
3
== |
(ii) The probability that the person will be transferred, given that he is
promoted.
P (A NnB)
PB/A) == ™)
0.3
0.6
1
w2

Illustration 21 : 6 books are to be arranged on a'shelf in one row.
Find the probability that two particular books are not side by side.

Ans. : The number of ways of arranging 6 books in a row = 6! = 720.

Considering the two particular books as one unit the 5 units can be
arranged in 5! ways. In each arrangement the two particular books can be
permutted in 2! ways.

~. Number of ways in which the two particular books will be side by side
= 51 x 21 =240,

~. Favourable cases in which two particular books are not side by side
=720 -240=480
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~. Probability that the two particular books are not side by side,

_ 480

" 720
2

.
=

3

22

Illustration 22 : 6 boys and 3 girls are arranged randomly jp One

row. Find the probability that all the girls are together.

Ans. : The total number of arranging 6 boys and 3 girls (9 in all) = 9| |

considering 3 girlsasasingleunit6+1=7 pnits can be arranged in7! Ways,
In each arrangement the three girls can be internally permutted in 3! ways
~. Number of ways in which 3 girls will always be together = 71 x 3,
». Probability that all the three girls are together
L ¥ 3
g
3 1x2x3
T R®9
LA
12
Illustration 23 : If P(A) = 0.4, P(B) = 0.6, P(A LU B) = 0.8 find
(i) P (A/B) (i) P (A N B") (iii) P (B/A") (iv) P (A' " B")
Ans. :

P(AUB)=P (A)+P (B)-P(A N B)
0.8=04+0.6—P(A N B)
P(ANB)=02
| P(AAB) 0.2
() - PAB=TpE e
(ii) P(ANB)=PA)-P(ANB)
=0.4-0.2
=02
 P(BNA)
BB e
Now, P(B N A) =P (B)-P (A N B)
=0.6-0.2
=0.4
and P(A")=1-P(A)=1-0.4=0.6
. P(BIA) = =067
P(A'nB)=1-P(AUB)
=1-08
=02

=1.33

(111)

(iv)

Probability 23

[llustration 24 : The oddsin favourof A going to Americais2:3and

the odds against B going to America is 4 : 3. Find the probability that
atleast one of them will go to America.

L] L] 2 2

Ans. : The probability that A will go to America = T
15 3 3
robabil i R R
The p ihty that B will go to America 43 1

Probability that atleast one of them will go to America is
P(AUB) =P(A)+P(B)-P(ANB)

(" A and B are independent)

35
Illustration 25 : A, B and C are three mutually exclusive and ex-

haustive events. Examine the correctness of the following statements :

' 2. pmy=3: picy= b
@) P(A)=3;P(B)=2: P(C)=

2 3 1
N P(A)==:P(B)==: P(C)=—
(i) P(A) 3 (B) s (C) o

(ili) P(A) = 0.27; P(B) = 0.52; P(C) = 0.21

(iv) P(A)=0.42; P(B) = 0.60; P(C)= - 0.02

Ans. : As, A, B, C are three mutually exclusive and exhaustive events.
P(A) + P(B) + P(C) =1

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

e
=—+4 — + —
8 oF - 35
=]
.. The statement is correct
(ii) Here, P(A)+ P(B) + P(C)

(1) Here

2 . 3.1
=—+ —+ —

3 5 B
_30+2?+5

45

_62

45
> |

. The statement is not correct
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) = 027 FB) - U-SZ?P‘;(BC)):I?(‘?) Uy Probability .
AUBYOZ 0 0s2 + 02 " P(B)= %P(A) . % LM
" | 3 2
-, The statem;r_rtpi(s; t;:ﬂjff;ﬂﬁto T = 002 Now, P(AUB)= :’{A)I +P(B) -P (A N B)
5,;:1' :(E-?(); )-ig.:tﬂ’gaﬁve which is not possible. Hence the Statﬁmem : . + S -0( A :and B are Matually exclusive)
not correct. . , + E
[ustration 26 : A and B are two independent ventg , 6

an _ .
“; Illustration 28 : There are 6 black and some white balls in an urn.

- The probability of drawing 2 black balls from it is % Find the number
- of white balls in the urn.

Ans. : Suppose there are x white balls in the urn.
Total number of balls in the urn = 6 + x

1
P(A) =~ P(B) =  find PAUB).
Ans 2 As A and B are independent events
P(A N B)=P(A) - P(B)
1 1

= = X —

2D | Now, the probability of getting 2 black balls from the urn.
! | 8. 1
10 6+x)C2 3.
Now, P(A u.B) = P(A) + P(B)- P(A N B) | LaRe b §
1.1 1 T (6+x)(5+x) 3
27 5 10 ISx2x3=(6+x)[S+x}
6 90 =30+ 11x + x2
=E x2+ 11x-60 =0
= 0.6 s G E-9 =0

5 x=-=150rx =4
Illustration 27 : If A, B and C are three mutually exclusive any  As number of balls cannot be negative, x #- 15,

exchustive events and if 3P(A) = 2-P(B)= 6 P(C) find P(A U B). -~ Number of white balls in the urn is 4.
Ans.: A, B and C are three mutually exclusive and exhaustive events, ~ Illustration 29 : There are 1000 people in a locality. Three news
PAUBuUC)=1 ' papers A, B and C are available to them. 500 people read A, 400 read
P(A) + P(B) + P(C) = ] ' B, and 400 read C. 100 people read both A and B, 150 read both B and
q 3 C.and 200 read both A and C. 40 people read all the three newspapers.
- P(A)+=P(A)+ 2 P(A) =1 Find the probability that a person selected at random from that
2 6 ‘ locality reads atleast one of the three papers.
PA) [l 3 3] ¢ Ans. : Here, we are given
t=d=I=]
2 6] P(A]z—s'l) = 0.50, P(B) = =22 _ .40
3P(A) =1 1000 1000
400 100
P(A) = L P(C) =05 = 040, P(ANB) =~ 0,10
F3y G (Seme-2) Statistics-2 - 3 [400] DC/BD
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PBNCO)=T00 1000
40
—_— e— 0.04
and PAN BN C) 1000

Now, the probability that a person reads atleast one of the three Papers
P(AuUBUC) = P(A) + P(B) + P(C) - P(ANB)
-P(BNC)-P(A NnC)+ P(ANn BN Q)

— 0.50 + 0.40 + 0.40 — 0.10 — 0.15 - 0.20 + 0.04

= (.89 .
INlustration 30 : The probability of not happening an event A s ()3

and the probability of happening an event B is 0.5. The probability of

happening at least one of the two events A and B is 0.8. Find tp,
probability of happening both the events A and B. What is tp,
probability that none of the events will happen ?

Probability 27
Similarly the probability that C wins

=P(A'nB N C)
3 4 4

= XN W e
3. 8.3

gk
5

And the probability that D wins
=MANBnCnD)

3 2 .:1.32
=—X—X— X —
3 & 3 2
10

Illustration 32 : In one urn there are 3 red and 2 black balls. In
second urn there are 4 red and 1 black ball and in the third urn there

Ans. : P(A") = 0.3;
: P(A) =1-PA)=1-03=07
P(B) =0.5
P(AuUB) =038
Now, P(A U B) =P(A) + P(B) - P(A n B)
08 =07+05-P(AnB)
P(ANnB) =04
Now, P(A'nB)=1-PAuUB)
=1-038
=0.2

Ilustration 31 : An urn contains 2 white and 3 black balls. A,
C and D draw one ball each in turn without replacing them. One wh
gets a white ball first, wins, find their probabilities of winning.

2

5
B can win, if A fails, i.e, A gets a black ball.
.. Probability that B wins = P(A' n B)
3 2

= — oW —
5 4
3
10

-

Ans. : Probability that A wins =

are 2 red and 3 black balls. An urn is selected at random and a ball

Ans. : Let the three urns be denoted by A, B and C and the event of
rawing a red ball by R.

[5 drawn at random from it. Find the probability that the ball is red.

A red ball can be drawn in one of the following three mutually
exclusive and exhaustive ways :

(1) The first urn is selected and a red ball is drawn from it. or

(i1) The second urn is selected and a red ball is drawn from it. or
(111) The third urn is selected and a red ball is drawn from it.

P(R)=P(AnR)+ P(BN R) + P(CN R)
= P(A) - P(R/A) + P(B) - P(R/B) + P(C)- P(R/C)
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i managing direct
o industry 2 or
2 tion 332 1 :sons A, B and C. The chance op o)

to i
Probability 29
Illus ; il —
appointe from reé PeB! hile the chance of selectiop of B s Oy i EXERCISE
Pl +vice than t babilities that these persons, jf Selegy
i he PO ' the bonus of the Workerg 5 SECTION-A

that of &+ 17 0 oreas ' | .
t::::aging direc 01:'1}; the bonus has increased in the jp du“m

tively 0.2y ﬂ..‘i' an LtAlS selected as managing director, ) |
¢ increase in the bonus be denoteq -

vent
Ans : Let 0 @) and P®) = PO

Answer in short :

Why probability theory should be studied ?

Give one example where we can not apply probability theory.

Give an example of classical probability.

Give an example of relative probability.

Give an example of subjective probability.

Define random expriment.

What do you mean by finite sample space ?

Give one example of infinite sample space.

State complementary law of probability.
. Define union of two events
. Define intersection of two events.
. If a coin and a die is tossed simultaneously then obtain its sample

space.
P(B) = _2_ P(A)=— 13. Define difference of event.

: 7 14. What is the condition for the events to be mutually exhaustive ?
2 15. What is the condition for the events to be mutually exclusive ?
P(D/A) = 0.2 P(A)-P(D/A)=— 16. G!"JE one example for the mutually exclusive events.
70 1l 17. Give one example of mutually exhaustive events.

IO I N Y O O N

o
)
P
—
i
.
=

)
—_—
g
S
!
'||-—-
S —
bl i

£

7 : : : :

) 6 |l 18. Give one example, illustrating mutually independent events.
P(B)= - P(D/B)=0.3 P(B)-P(D/B)=— || 19. If the events are mutually exclusive then can, they are mutually

7

L]

-

?3 independent ? :
pD/C)=0.4 | P(C)-PID/C)=— 20. Give limitations of mathematical definition of probability.
' 70 21. Define conditional probability P (A/B).
' 18 22. What do you mean by equi-probable events ?
= ?_[l 23. Give definition of favourable out comes.
P(A) P(D/A) 24. For what purpose Bayes' Theorem is used ?
25. When the conditional probability P (A/B') is defined ?

P(A)-P(D/ A) + P(B)-P(D/B) + P(C)-P(D/C)| 36, 1f A, B and C are mutually exclusive and ehaustive events and
P(A) = 0.3, P(C) = 0.24 then find P(B). /Guj. Uni., Dec., 2017]

Now, P(A/D)=

) l_-'l [Ans. : 0.46]
18 SECTION-B
70 . : .. =
g 1. Give the following definitions of probability
= E (1) Mathematical (ii) Empirical (ii) Axiomatic
2. State Bayes’ Theorem of inverse probability.

4
= — 3. Give mathematical definition of probability and from it prove that

9 0<P(A)< 1.
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|Ans. :

and mutually exclusive eve
nts are true or false.

P(C) = 0.2
; =-0.10
g) =048 PO
EEB; =04 PANB)=06 b
[Ans. : (1) False (2) False o) 1.
.« 6 black and 4 white .b:.':lllS. Two balls are g
7. Ao lm"tam't Find the pmbablhtles that (1) both

','éﬁ“ﬂx e w;aft e (3) both are of different colour.
(2) bo

exhaustive
- following Stateme

= 4;
=05 Py

l 3.
[Ans. : — ..2, L

_ 315}
@ Two cubical dice aré thrown simultaneously. Find &
8. (a . _

pmbabilitias of getting : 4
(1) Total ‘9" (2) Total at Ieastd‘!;; e l Af' ¥ J
tains 5 black an white balls. Another b

- E;neta?:f :l: ct}ﬂack and 5 white balls. One ball is drawn g

each bag, find the probability that they are of different cole
3
[Ans. : ﬁL

9. Two dice are thrown simultaneously. Find the probability thaish
sum of the numbers is divisible by 3 or 4. [Ans. : '!gi

10. Find the probability of getting total at the most ‘6’ when fh
cubical dice are thrown. |

[Ans. i ¢

11. An um contains 5 white, 4 red and 3 black balls. Three lml%]5
drawn at random from it. Find the probabilities that (i) all 2°

(ii) all are of different colour (iii) two are of the Ssum mljﬂmiﬂ

l

12. A card as drawn from by awdy:
: pack of 52 cards and it is thrown &%~
another card is drawn. Find the probability that it is 3 queet

[Aps: ¢

Probability

31

13.

14.

15.

16.

17.

18.

19.

20.

Three persons A, B and C aim a target. The probabilities of their

2 1 3
hitting the target are respectively 24 ’X Find the probability that

the target will be hit. .
[Ans. : EI

istics is gi Their
le of statistics is given to three students A,BandC. ]
robabilit h correctly are respectively

probabilities of solving the example
%, i—. Find the probability that the example will be solved.
29

¥

3
3

[Ans. : 1

The present age of a person A is 35. The odds in favour of his living

uptupthe age of 65 is 3 : 2. The age of another person B 1s 40 at

present. The odds against his living upto the age of 70is4: 1. Find

the probability that atleast one of them will be alive after 30 years.
17

[Ams. : 5 SI

In three different families, there are respect_ive_ly 3 boys and 2 girls,
2 boys and 3 girls, 4 boys and 1 girl. A family is selected at.r_andum
and from it 2 children are taken at random find the probability that

both are boys.
l
[Ans. : 3]

A group consists of 7 men and some women. The probability of
selecting 2 women from them is % Find the number of women in
the group. |Ans. : 3]
A number is taken at random from the numbers 1 to 100. Find the
probabilities that the number is divisible by (i) ‘3 (ii) ‘7° (i) *3’
or ‘7’

L 33 14 43

[ABS. : 156" 100° 100
There are S red and 4 black balls in a bag. Two draws of two balls
are made from it. Find the probabilities that the first drawing gives

2 red balls and the second drawing gives 2 black balls if (1) the balls
are not replaced (ii) they are replaced.

S
AR, & o J0g)

In a locality 65% can read Gujarati, 36% can read Hindi and 30%
can read English. 18% can read Gujarati and Hindi. 17% can read
Gujarati and English and 13% can read Hindi and English. 5% can
read all the three languages. Find the probability that a person
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32

28.

21.

22.

24.

25.

26.

27,

ne of the three languages |
[AI]S. : {]‘33]

An urn contains 9 red, 7 black and 5 white balls. If three balls apg

drawn one after the other without replacement find the prebebilit},

i ctively.
that they are red, black and white respe y ;

Ans. : —
G

there are 5 graduates. If 3 persons are

iﬂlzcgﬁﬁ ;ﬁgnf ?}-Izzifﬂe group, find the prebebilities that (i) a|

are graduates, (ii) atleast one is graduate. I
|Ans. :

selected at random can read, atleast O

137
114" 2281
' d and 5 white balls and the second um

' 4 3 white balls. One of the umns is selected at’
::ﬁcﬁﬁsagdmtfvﬂalls are drawn from it. Find the probability that

both the balls are red. I
[Ans. :

Lo
_ 2]
A can hit a target 3 times out of 5 trials, B can hit the target 2 times

£ 5 trials; C can hit the target 3 times out of 4 trials. if all the
:]hul:teg try sizriltaneeusly find the probability that at least 2 will hit

the target. ‘ [Ans. 2 0.63]
4 boys and 2 girls are randomly arranged in one row. Find the
probability that both the girls are side by side.

[Ans. : %]

5 boys and 3 girls are randomly arranged in one row. Find the
probability that no girls are together.

5
[Ans. : E]

3 books of English and 5 books of Hindi are arranged randomly on

a shelf, in one row. Find the probability that the books of the same
language are together.

A l]
| ns. : g

The probability that a doctor makes correct diagnosis of a patient
s 0.6. The probability that the patient will die after correct
diagnosis is 0.4. The probability that the patient will die because
of incorrect diagnosis is 0.7. If the patient dies. Find the probability
that the doctor was correct in the diagnosis.  [Ans. : 0.4615]

Probability 33
29, Three dice are throw n simultaneously. Find the probability that 6
will appear on atleast one of the dice.
L
|Ans. : 216

30.

31.

32.

33.

34.

33.

The odds in favour of three critics independently reviewing e_bOPk
favourablyare 3 :2;4 : 3 and 2 : 3. Find the probability that majority
will review the book favourably.

94

]

[Ans. : T

A
If P(A) = 0.5, P(B) = 0.4, P(A U B) = 0.7, find (i) P[‘BT]

(i) P(A' U B). Are A and B independent events.

[Anms. : (i) 0.5 (ii) 0.7, yes]
In an experiment two events A and B can happen. If P(A) = 0.4,
P(B) = x and P(A U B) = 0.7, find the value of x when (i) A and
B are mutually exclusive. (ii) A and B are independent.

[Ams. : (i) 0.3 (i) 0.3]

A bag contains 5 white and 7 black balls. Another bag contains 7
white and 8 black balls. A ball is taken at random from the first bag
and placed it into the second bag without seeing the colour. Then
one ball is drawn at random from the second bag. Find the
probability that it is a white ball.

89
" 192
A bag contains 12 white and 8 red balls. If four balls are taken one
after the other from the bag (i) without replacement (i) with

replacement, find the probabilities that they are alternatively of
different colour.

|Ans.

616 12

asas W 625
In a bag there are 3 red and 7 white balls. One ball is drawn at

random from it and in its place a ball of the other colour is placed.
Then one ball is drawn at random from that urn. Find the probability

that it is red.

[Ans. : (i)

34

A ey
AR 2550
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34

39.

[ 36.

37,

38.

' ' numbered I .
- - nckﬂtsd 1.4,6,7,8,9 If one of the two urng
contains six tickets numbered £, 4, Os

(i) 2 or 4 (ii) 3 (iii) 1 or 9.

An urn conta

Lo B bt L2y 13
[Ans. : () 5 (ii) " (iii) 5,

If A. B. C, are three mutually exclusive and exhaustive events ang

2P(A) = 3P(B) = 4P(C), find P(B U Q).
[Ans. : "l%]
i tions :
:;ST: ::Edﬁ:l:::iq:;mally exclusive events and P(A) = 0.6,
P(B) = 0.3, find P(A N B
(ii) If A, B and C are mutually exclusive events and P(A) = 0.2,
P(B) = 0.3, P(C) = 0.4, find P(A u B U C).

1 2
(iii) A and B are independent events P(A) = 3 P(B) = r
find P(A N B).
2 | 2
(iv) For two events A & B, P(A) = o~ P(B) = s P(A U B)= X

find P(A 1 B), P(A%), P(B/4) and P(A - B)

(v) IfP(A) = % P(A N B) = =, find (A N B) and P(BY} ).

154
[Ans. : (1) 0.6 (i1) 0.9
e L Ll I (g
() T35 (%) 755 575
23
V35 5]

—
2, 3, 4 and another ypy

|

There are three uns containing respectively 5 white and 3 black
balls, 3 white and 5 black balls; 2 white and 6 black balls. An urn |

is selected at random and a ball is drawn from it. Find the
probability that the ball is black

v L
[Ans. : 5]

I

35

Probability

" 40.

41.

42.

43.

44.

45.

[n a factory 4000 units of an item are produced. There are th:;ee
machines A, B and C in the factory. B and C produce equal numT ;r
of items while machine A produces double items than Bﬂ/ ] ;
proportion of defective items produced by A, B angl C are 2%, mc;
and 3% respectively. An item is selected at random from !:lfe tnh .
production and it is found to be defective. Find the probability tha
it comes from machine C. |Ans. : 3/8]
The probabilities that two independent witnesses apeak- t'ruth are 0.7
and 0.4. They agree on a statement find the probability that the
statement is not true.

9
[Ans. : 23 |

There are 7 black and 3 white balls in one bag, and 4 black and 6
white balls in another bag. A die is tossed and if it shows number
| or 2 two balls are drawn from the first bag and if the number 3,
4, 5, or 6 is shown on the die two balls are drawn from the second
bag. If both the balls drawn are black. Find the prnbabjlity that they
come from the second bag.

4
[Amns. : IlI

A principal is to be chosen from three persons A, B and C. :l‘.hzair
chances of selection are in the proportion 5 : 2 : 3. The probabilities
that the sports activities will be encouraged by these persons are

respectively % % le If it is known that the sports activities are

encouraged. Find the probability that C is selected as principal.
18

113

Three machines in a factory produce respectively 20%, 50% and
30% of items daily. The percentage of defective items of these
machines are respectively 3, 2 and 5. An item is taken at random
from the production and is found to be defective. Find the probabil-
ity that it is produced by machine A.

[Ans. :

]
|Ans. : 3 1|
(a) State and prove addition theorem of probability

(b) If X, Y, Z are three mutually exclusive and exhaustive events
and 2.P(X) = 3.P(Y) = 4.P(Z), find P(Y U Z)
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(b)) P

Give different definations of probability

46. (a) U B, C are three mutually exclusive and exhaustiye o
(b) If :,2 P(A) = 3.P(B) = 4.P(C), then find P (B U () .

an (GU Mﬂﬂ'.‘h .'

|Ans.

47. (a) Explain the following terms (any four) :
(i) Random experiment (i) Exhaustive events
(iii) Intersection events (iv) Independent events
(v) Difference events T
(b) A group consists of 4 men and some women. If the probabjji

of selecting 2 men from them is —

in the group %
(c) Two witnesses A and B are independent. If the prubablhlytlu

5 , find the number of wum

: 2
A speaks false is E and B speaks true is 3’ find the probability

that the statement is true, if they agree on some statement.
(G.U., March, 2006

[Ans. : (b) 6 women (c) %l

e ——

8. (a lfP(A)=- P(B)——andP(AnB) —, find the value !

items da|1y in a fa cto af
these machines e y. The percentage of defcctwe items &}

Tespectively 4%, 5% and 6%. An ite™®

tak o and 6%.

dﬁfz:ti::: r;l‘]dum from the production and is found 1 h
. Find the Probability that it i is produced by

Frnbabuhty 37

(c) The opinion in favour of a book given by three critics is in the
ratio 3 : 5,2 : 5 and 3 : 4. Find the probability that at least twO

will give good opinion about a book.

(GU., March, 2007)

7
P{A‘ﬁB‘}——- P(A/B) =73

(b) 0.1165 () 0.29351

(Ans.: (2) P (AU B)= 'E’

49, (a) Explain :
(1) Random experiment
(2) Conditional probability
(3) Baye’s theorem
(b) Three persons A, B and C aim aiarget The probability of hitting

the target are rcspectwely l l and = . Find the probability that

(i) at least one person w1ll hlt the target.
(ii) majority of persons will hit the target and
(iii) the target will not be hit.

(c) If 3P (A)=2P(B)=4P (AN B) =
(i) P(AUB)
(i) P(A’ N B’)
(iiii) P (B/A?)
(iv) P (A’/B")
(v) P(AUB)

%, then find the value of

(GU., April, 2008)

Ans.: )@ 5 @) Gi) 3

I W
@O0 5 )5 i)

32
5 11
W) 30 M 3
50. (a) Explain :

(1) Conditional Probability
(2) Independent Events

(3) Baye’s Theorem
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%’P(B):*I!P(AU B) 161 Enﬁ

(b) fP(A)~
2) P(A’ N B’) (3) P(A'/ B’) (4) P‘(A E
)

vour of a book given by three il
4I5S and 3 : 4, find the thability%
ne will give good uipiniun about 3 bos

good opinion about a book

(Guj. Uni., Marcy,
13 _l_l E —3_ )|
ans: (0) () 25 @ 16 O g D

51. (a) Probability th

is % and he becomes a Minister 1s ——. Moreover proh
ity that he becomes 2 Member of Parliament or a Mini_

.19 Eind the probability that,
44

(i) A person becomes a member of Parliament and a Minjste |
(ii) He becomes a Minister, when it is known that he s,

Member of Parliament.

(b) Probabilities for Dr. Parikh , Dr. Hathi, Dr. Singh for being

L 3 l
3¢ 7
respectively. If they are selected as principal then
probabilities that the attendance becomes compulsory ina

3 | Hin=N |2
college are 3 and % respectively. If it is given tha
attendance has become compulsory in a college, then find
probability that Dr. Parikh is selected as a Principal.

(Guj. Uni., April ,2010)

selected as the principal of a college are

[Ans.: (a) (i) 0.17 (ii) 0.4 (b) %;- = 057

52. (a) Give the definition of following terms :

(1) Random experiment
(2) Events

= (3) Exhaustive events

| probability

39

s

(4) Independent events
OR
Give the definitions of following terms :
(1) Probability
(2) Conditional Probability
(3) Equally likely events
(4) Favourable events
(b) There are 7 red and some white balls in a box. Probability of

T rpme —
selection of two white balls 1s 5 Find the number of white

balls in the box.
(c) If P(A) = 2P(B) = P(A/B) = 0.6 then find the values of
(i) P(A N B)
(i) P (A U B)
Obtain the answer as per demand.

11
(d) If P(X) = %, P(Y)= % and P(XUY)=13 then find the values
of

50
(it

or (3

() There are two machines M, and M, in a company producing
screw respectively 60% and 40% of production. In this
production, 3% and 2% screw are defective respectively. A
screw is drawn at random from the production and found to be
defective. Find the probability that it is produced by machine
M,.

() Write the formula of rule of addition for 3 events.

(g) What is the chance that a leap year selected at random will
contain 53 Mondays ?

(Guj. Uni., Dec., 2012)

[Ans.: (b) 3 (¢) (i) 0.18 (ii) 0.72 (d) (i) (i) % (ii) %

4. 9
(E)E(g);]
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Sudh;;

P
verse Probability, g ._ |
- Ba}fcs' theorem of I“ PR ty \probability 41
3. (@) () S° ¢ical definition OF P tity and p,, & :
S Give mathem? Ovg g (iii) Equally likely events
(i1 &1, (iv) Independent event
0 <PA) 2 tion * OR
in with illustra __ . _ _ : .
(b) Explal riment | (i)  Give mathematical definition of probability.
(i) Random Expe ve Events. ' (ii) State Bayes theorem of inverse probability.
(ii) Mutually Exclus ity is given to three student _+ (b) There are 5 black and 4 red balls in the first bag and 4 black and 6 red
A example © pmbabl{lf)’ le correctl SA,B & balls in the second bag. A bag is selected at random and from the bag
. Tlrll Irp bability of solving he €XATP s mspecli%'& 2 balls are drawn at random. Find the probability that both the balls
el
are black.
| 3 g 2 Find probability that the example will pe . i ! ] .
'2'= e 3 (¢) IfP(A)= 3’ P(B) = E andP(AnB)= -1—2-, then find the following
correctly 1 probability :
2 - sp(A N B) = 7, then find vg] i) P(AuUB)
(d) If 2P(A) = 3p(B) = 5K 3 ue of i) P(ANB)
i (iii) P(A’/B’)
(1 PP %;.;3 ] (d) A group consist4 men and some women. Ifthe probability of selecting
(i1) ;
(e) A vice-chancellor 1S to be chosen from three persong A, B 2 men from them is % Find the number of women in the group.

C. Their chances of selection are respectively in the pmpo;ﬁuﬂ
e babilities that the new employment o . - —— !
4 ;2 :3. The pro Orientedl  (e) If P(A) = 5, P(AUB)= 3, P(B) =  find P (A | B) and P

j ively & | (A|B)
will be started by three persons are respectively ~ £
. "4 () IfP(A|B)=0.5,P(B)= 0.6 then find P (A N B).

ili ' Guj. Uni., Dec., 2014
& % Find the probability that new courses are encouraged i (Guj. Uni. )

e [Ans.: (b) 0.2056 (c) (i) Y: (ii) 3% (iii) 30

(f) An um contains 5 white, 4 red and 3 black balls. Three ball 71
are drawn at random from it. Find the probability that. _ d)6(e) 5,7 (D0.30]
(1) All are black balls. 5. (a) Explain following terms :

(1) All are of different colours balls. Eﬂ) ISEEE:EE:I:WMS'
(g) If P(A) =2 P(B) = P(A/B) = 0.6. then P(A N B) = ... '

(i) Disjoint events.

(a) 0.3 (b) 0.18 () 0.2  (d) None of above + (iv) Equi-Probable events ‘
' (Guj. Uni., Dec., 2013) (b) l'-;::plain following terms :
73 9 b 20 {1) Complementary event
|Ans.: (¢) o @) (i) o (if) oy () 5 OR 0612 (i) Primary events

(iii) Independent events
(iv) Exhaustive events

(¢) Three persons A, B and C aims a target. The probability of their hit-

ting the target is 1/2, 1/3 and 1/4 respectively. Find the probability that
at least 2 persons will hit the target.

1 60 d

O @ 555 () 555 OR 77 @O

| I

M. (a) I-%Iplam the following terms = -
() Exhaustive events

wﬁ}i}usive events

G (Seme-2) Statistics-2 - 4 [400] DC/BD
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(d) There are 4 black and 3 white balls in a bag and another bag congy;
5 black and 2 white balls. A bag is selected at random and two by
are drawn randomly from it. Find the probability that both are b|
balls. .

(e) For three mutually Exclusive and exhaustive events A, B and ¢
2P(A) = 3P(B) = 4P(C) Find P (B L C).

() IfP(A)=1/5, P(B)= 1/4,and P (AN B)=1/12Find P(AUB),

() IfP(B/A) = 0.4 and P(A) = 0.6 Find P (A N B).

(h) IfP(A)=3/5,P(B)=1/3andP (AU B) =4/5 Find P (A N B),

(Guj. Uni., Dec., 20]

] 1

7 T a2l 2
= © 3 (1)) 30 () 0.24 (h) .

[Ans. : (c) 2 (d) Y

(a) Explain following terms :
(i) Sample space
(ii) Complementary events.
(iii) Union of two events.
(iv) Intersection of two events
(b) Explain following terms :
(i) Event
(i) Mutually Exclusive Events
(iii) Independent Events
(iv) Exhaustive Events

1
(c) If P(A) = i—, P(B) = % and P (AN B)= ra Find the values
P(A U B), P(A' n B') and P(A"/B’).

(d) Three persons A, B and C aim a target. The probability of hittingty

| 1 2 o
target are respectively 335 Find probability that
(i) At least one person will hit the target.
(i) At least two person will hit the target.
(iii) The target will not be hit.
(e) IfA, B and C are three mutually exclusive and exhaustive events an|

2P(A) = 3P(B) =4P(C). Find P (A U B).

I
() If3P(A)=2P(B)=5P(AnB)= 3 then find the value of P(B/A’) an

P(A'VB’).

7 11

(Guj. Uni., Dec., 201
TR L Gl Py
2’ 8 (d) (1) 5,01) 30 (iii) 5 (e) 3 M 3

5
[Ans. : (c) o

43

ipz_obahilit)’ B
E(n} Explain the following terms :
(i) Union of two events.
(ii) Exhaustive event.
(iii) Conditional probability.
(iv) Independent event.
lity that

(b) An item is made up of two parts P and Q. The probabi
part P is defective is 0.07 and the probability that part Q is HDI}*
defective is 0.95. Find the probability that the whole item 1S
non-defective. |

(¢c) Three persons X, Y and Z aim a target. The probabilities of their |

4 i
hitting the target are respectively %, % and 3 Find the probability

that the target will be hit.
1 |
(d) If P(A) = 3, P(B) = % and A N B) = ¢, then find

(i) P(A v B), (ii) P(A’ n B’).
(¢) Find the probability of 53 Thursday in the year 2017.
(Guj. Uni. Dec. 2017)

!
[Ans. : (b) 0.8835 (¢) -2% @) (i) é (i) {2— (¢) 7 |

58. (a) Explain the following terms :

(1) Sample space
(2) Union of two events
(3) Conditional probability
(4) Independent event

(b) Three machines x, y and z produce 35%, 45% of the items daily
in a factory. The percentage of defective items of these machines
are respectively 3%, 4% and 5%. An item is taken at random
form the production and is found to be defective. Find the
probability that it is produced by machine z.

1
(c) f3P(A)=2P(B)=4P(ANnB)= 3 then find the value of

P (A U B), P(A' n B") P(A/B) and P(A/B).
(d) An example of statistics is given to three students X, Y and Z.
Their probabilities of solving the example correctly are

CTY q
L |
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44 Sudhir Pl'akﬂShan

respectively % : % and %‘ Find the probability that the example
will be solved. ;
(e) An urn contains 4 white, 5 red and 6 black balll?,'Three balls
are drawn at random from it. Find the probabilities that two

balls are of the same colour and one ball has different colour.

—_

4
() 1f P(A) = % and P (A 1 B) = ¢, find P(B/A).

(g) For two events A and B if P(A) = 0.4. P(B) = x and
P (A U B) = 0.8 find the value of x and (a) A and B are mutaully
exalusive (b) A and B are independent events.

(h) Find the probability of 53 Monday in the year 2018.

(Guj. Uni. Nov., 2018)
7 25 11
36"136" 272

. (&) 0.6615 () 0.6 () 0.4 (h) % ]

59. (a) Explain mutually exclusive events and independent events with
illustration. '

(b) There are 7 black and 3 white balls in one bag, and 4 black and

6 white balls in another bag. A die is tossed and if shows number

1,2, 3 or 4 is shown on the die, two balls are drawn from the
second bag. If both the balls drawn are black, find the probability
that they come from the second bag.

(c) Explain the following terms
(i) Probability
(i1) Difference of events
(ii1) Exhaustive events

- (d) If A, B, C are three mutually exclusive and exhaustive events,

2P(A) = 3P(B) = 4P(C) then find P(A U B) and P(B L C).

(e) A number is taken at random from the numbers 1 to 150. Find
the probabilities that the number is divisible by Ei) 4 (ii)4or 9.

(f) Answer the following : %
(i) Give the example of mutually exclusive events.

[Ans. : (b) 0.2597 (¢) ==, 77> 55 5 (d) 0.9667 |

5 or 6, two balls are drawn from the first bag and if the number |

(i) Write any one definition of probability. 2

- 4
Probability 3

B (iii) What is the range of probability ”
(iv) State Bayes theorem.

(Guj. Uni. Nov., 2019)

,
(Ans. : (b}% @P@AUB)=—, PBUC)= .

37
(e) (i) Prob. that number is divisible by 4 = 0’ |

49

(ii) Prob. that number is divisible by 4 or 9 = 0

(D (iii)) O < P(A) £ 1]
60. (a) Define the following terms :
(i) Intersection of two events.
(ii) Independent Events
(iii) Exhaustive Events

(iv) Difference of two events

(b) Answer the following :
() IFP(A)=5,P(B)= 7 and (ANB)= ¢
P(A U B), P(A' A B) and P(A"B')

- (i1) Three persons P, Q and R hit a target. The probability of

s _ |
hitting the target respectively =,

, find the value of

and % “Pind he

L.-Jll—-

probability that
(1) At least one person will hit the target
(2) The target will not be hit

(c) Answer the following. (any five) :

(1) State addition theorem for two events and three events when
events are not mutually exclusive.

(ii) If2P(A) =3P(B) = SP(A "\ B)= 5, then find P(A U B)

(Guyj. Uni. Jan., 2021)
[Ans. : (b) (i) P (AU B)=15/12, P(A'n B) = 7/12,
P-(A'/B)Y=17/9
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(i) (1) Prob. that at least one person will hit the target =;1\71\N2\

(2) Prob. that the target will not be hit = | /
(¢) (ii) P(A U B) = ,9,907
61. (a) Define the following :

(1) Union event
(2) Mutually exclusive events

(3) Conditional probability
(4) Exhaustive events
(5) Complimentary events
(b) IfP(A)=0.6; P(B)=0.5; P (A " B)=0.4 then find p (AUR
(A-B),P(A/B), P(B/A)and P (A'n B,
(¢) Answer the following :
(1) What is the probability of having 5 Saturday in » Feb

)P

ruary
of a leap year ?
(2) In usual notations, P(U) = ......... and P(¢)= ...
(a) (0.5, 0.5) (b) (1, 0)

(Guj. Uni. Dec., 202])

[Ans. : (b)) P(AUB)=10.7, P(A - B) =02,

P (A/B) = 0.8, P (BYA) = 0.33, P (A' n B') =03
(c) (1) 177 (2) (b) (1, 0))
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