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There are various phenomena in nature, leading to an outcome,
which cannot be predicted a priori e.g. in tossing of a coin, a
head or a tail may result. Probability theory aims at measuring
the uncertainties of such outcomes.

1. IMPORTANT TERMINOLOGY

(i) Random experiment:
It is a process which results in an outcome which is one of
the various possible outcomes that are known to us before

Throwing of a die is a random experiment as it leads
to fall of one of the outcome from {1, 2, 3, 4, 5, 6}.
Similarly taking a card from a pack of 52 cards is also

a random experiment.

(ii)) Sample space:
It is the set of all possible outcomes of a random experiment

{H, T} is the sample space associated with tossing of
a coin.

In set notation it can be interpreted as the universal
set.
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(iii) Event:

(iv)

It is subset of sample space.

Getting a head in tossing a coin or getting a prime
number in throwing a die. In general, if a sample

space consists ‘n’ elements, then a maximum of 2"
events can be associated with it.

@ S

Complement of event:
The complement of an event ‘A’ with respect to a sample
space S is the set of all elements of ‘S’ which are not in A.

It is usually denoted by A or AC.

Simple event:
If an event covers only one point of sample space, then it
is called a simple event

Getting a head followed by a tail in throwing of a coin
2 times is a simple event.



(vi) Compound event:
When two or more than two events occur simultaneously,
the event is said to be a compound event. Symbolically A
M B or AB represent the occurrence of both A & B
simultaneously.

Note

“A U B” or A + B represent the occurrence of either A
or B.

(vii) Equally likely events:
If events have same chance of occurrence, then they are
said to be equally likely.

(i) Inasingle toss of a fair coin, the events {H} and
{T} are equally likely.

(ii) Inasingle throw of an unbiased die the events
{1}, {2}, {3} and {4}, are equally likely.

(iii) In tossing a biased coin the events {H} and {T}

are not equally likely.

(viii) Mutually exclusive / disjoint / incompatible events:
Two events are said to be mutually exclusive if occurrence
of one of them rejects the possibility of occurrence of the
other i.e. both cannot occur simultaneously. In the vein
diagram the events A and B are mutually exclusive.

Mathematically, we write ANB= ¢
Events A1, Ay, Ag, ....... A, are said to be mutually exclusive
events iff AN Aj =0 Vi jell,2, .., ntwherei=j

A B

If A r\Aj =¢ Vi je{l,2, .. n}wherei#j thenA; N

Ay MAj... N A, =¢butconverse need not to be true.

(ix) Exhaustive system of events:
If each outcome of an experiment is associated with at
least one of the events Eq, Ep, E3, ... En, then
collectively the events are said to be exhaustive.
Mathematically we write E; UEy UEs........ Eh = S

(Sample space)

2. CLASSICAL ( A PRIORI) DEFINITION OF PROBABILITY
If an experiment results in a total of (m + n) outcomes
which are equally likely and if ‘m’ outcomes are favorable
to an event ‘A’ while ‘n’ are unfavorable, then the
probability of occurrence of the event ‘A’, denoted by
P((a), is defined by

m numberBofBfavourable@outcomes .

m
= e. P(a) = —. We
m+n total@numberBof@outcomes m+n
say that odds in favour of ‘A’ are m : n, while odds against
‘A aren:m.

P(A) or P(A’) or P (AC), i.e. probability of non-
occurrence of A = _n 1 — P(A) In the above we
m+n

shall denote the number of out-comes favorable to the
event A by n(a) and
comes in the sample space S by n(S).
n(A
. P(a) = n(A) .
n(s)

the total number of out

3. ADDITION THEOREM OF PROBABILITY
If ‘A’ and ‘B’ are any two events associated with an
experiment, then P(AUB) = P(A) + P(B) — P(ANB)

A B

De Morgan’s laws: If A & B are two subsets of a universal set U,
then

(a)(AuUB)C=ACnBC
(b)(AnB)C=ACUBC
Distributive laws:

(a)AuBNC)=(AuUB)N(AUC)
(b)ANBUC)=(ANB)U(AN(c))

For any three events A, B and C we have the figure

S

(i) P(AorBor C)=P((A) + P(B)+ P(C)—P(AnB)-P(BN C) -
P(CNA)+P(ANBNC)



(ii)

(iii)
(iv)

P (at least two of A, B, C occur)=P(B N C) + P(CN A) + P(A
N B)-2P(ANBNC)

P(exactly two of A, B, Coccur) =P(B " C) + P(Cn A) + P(A
N B)-3P(ANBNC)

P(exactly one of A, B, C occur) = P(A) + P(B) + P(C) — 2P(B
N (c)-2P(CNA)-2P(ANB)+3P(ANBNC)

4.CONDITIONAL PROBABILITY
If A and B are two events, then P(A/B) = P(ANB)

P(B)

For mutually exclusive events P(A/B) = 0.

INDEPENDENT AND DEPENDENT EVENTS

If two events are such that occurence or non-occurence
of one does not affect the chances of occurence or non-
occurence of the other event, then the events are said to
be independent. Mathematically: if P(A m B) = P(A) P(B),
then A and B are independent.

(i) If Aand B are independent, then
(a) A’ and B’ are independent,
(b) A and B’ are independent and

(c) A" and B are independent.

(i) If A and B are independent, then P(A / B) = P(A).
If events are not independent, then they are said
to be dependent.

INDEPENDENCY OF THREE OR MORE EVENTS
Three events A, B & C are independent if & only if all the
following conditions hold:

P(A N B) =P(A).P(B); P(B N C) = P(B). P(C)
P(CNA)=P(C).P(A); P(ANB M C) = P(A) . P(B) .
P(C)

BINOMIAL PROBABILITY THEOREM
The probability of getting exactly r success in n trials of

such an experiment is NC, p" q" = ', where ‘p’ is the

probability of a success and q is the probability of a failure
in one particular experiment.

TOTAL PROBABILITY THEOREM
If an event A can occur with one of the n mutually
exclusive and exhaustive events B1, By, ....., By, and the

probabilities P(A/B4), P(A/B>) .... P(A/B,,) are known, then

p+qg=1.

P(a) =Zn:P(Bi).P(A/Bi)
i-1

Proof:
The event A occurs with one of the n mutually exclusive

and exhaustive events By, By, B3,........ ,Bn
A=(ANB)U(ANB)UANB)U ... U(ANB)
P(a) = P(A N Bl) + P(A N Bz) + oo + P(A N Bn) =

D P(ANB)) P(ANB) =P(a) . P(Bi/A) = P(B;) . P(A/B)
i=1
~.P(a) = Lfyepy P(BYB.BP(A/B)

9. BAYE’S THEOREM :

If an event A can occur with one of the n mutually
exclusive and exhaustive events B,B,, , B, and the

probabilities P(A/Bl), P(A/BZ) P(A/Bn) are known, then

P(B;/(a) =

P(B,).P(A/B,)

D P(B).P(A/B)
i=1

Proof:
The event A occurs with one of the n mutually exclusive
and exhaustive events Bl, BZ, B3, ........ ,B
n
A=(AmBl)u(AmBz)u(AmB3)u ........ u(AmBn)
Pa) = P(A N B) + P(A NB) + ... + P(A N Bn) =
n
D P(ANB)
i=1
Now,
5 7
82 3 r
A
B, B,

P(A M B;) =P((a) . P(B;j/(a) = P(B;) . P(A/B;)

P(B,).P(A/B, _ _
P(&/(ﬂ:% = P(:%,).P(A/B,)
ZP(AmBi)
i=1
o(B/(a) = P(B,).P(A/B))

me D P(B).P(A/B;)

10. PROBABILITY DISTRIBUTION
(i) A probability distribution spells out how a total
probability of 1is distributed over several values of a
random variable (i.e. how ...ciiiiiiiiininnnen
possibilities)



(ii) Mean of any probability distribution of a random
variable is given by :
DR

Py (up) (Since Zp; = 1)
(ii) Variance of a random variable is given by, ¢ =

2 (% - W2p(x)

[ 2
(Note that SD=+ VO )

u:

(iv) The probability distribution for a binomial variate ‘X’
is given by :

(v)

P(X=r)= nCr pr qn " where P(X =r) is the probability
of r successes. (recurrence The recurrence formula
M - n=r E is very helpful for quickly
P(r) r+1 g
computing P(a) . P(b) . P(c) etc. if P(0) is known.
Mean of Binomial Probability Distribution = np;
variance of Binomial Probability Distribution = npqg.
If p represents a person’s chance of success in any
venture and ‘M’ the sum of money which he will
receive in case of success, then his expectations or
probable value = pM



QUESTIONS

Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

[ |

Let A and B be the events such that 2P(A) = P(B) =
5 A 2 .

= a1r11d P (E) =2 Find P(AN B).2

(@) (b) 5

(c) % (d) None

A biased die is thrown. The probability of a particular
outcome is %+y and the probability of opposite face
outcome is % — vy and the probability of each remaining
outcomeiis %. The die is thrown again for 2 times and the
probability of getting the sum 7 is g. Then value of
64y? — 1is: -
(a) 5

()1

(b) 4
(d)o

Let A and B be the events such that P(4) = 17—3,P(B) =
— and P(4 N B) = = Find P(A/B).

(a)§ (b)§

(c)7 (d)>

7 7

If E; and E; are independent events such that P(E; )=0.3
and P(E,) = 0.4,find P(E; N E,)

(a) 0.42 (b) 0.14

(c) 0.41 (d) 0.35

A company manufactures scooters at two plants, A and B.
plant A produces 80% and Plant B produces 20% of the
total product. 85% of the scooters produced at plant A
and 65% of the scooters produced at plant B are of
standard quality. A scooter produced by the company is
selected at random, and it is found to be of standard
quality. What is the probability that it was manufactured
at plant A?

(a)=

(=

(b) =

()2

Given P(4) = % and P(B) = % Find P(A or B), if A and B
are mutually exclusive events.
4 3
(b)2

(a) 2
(d) None

2

(c) 2

5

A and B are two events such that P(A) = 0.54, P(B) = 0.69
and P(A N B)=0.35.
Find P(B n 4").

(a) 0.35

(c)0.34

(b) 0.32
(d) 0.31

Qs.

Q9.

Q1o0.

Q1l1.

Qi2.

Qi3.

Q14.

Q15.

If Aand B are events suchthat P(A | B) = P(B | A) then
which of the following is true?

(aQ)Ac BbutA #B(b)A =B

(ANB=¢ (d) P(A) = P(B)

There are 6% defective items in a large bulk of times. Find
the probability that a sample of 8 items will include not
more than one detective item.

a7\ (71 NS (71
(@) (5)7 x(H) e (5—07) i

47 71 47 71
@) *(%) @ (5) * (%)
Three cars participate in a race. The probability that any
one of them has an accident is 0.1. Find the probability
that all the cars reach the finishing line without any
accident.

(a) 0.5
(c)0.61

(b) 0.71
(d) 0.729

A man can hit a bird, once in 3 shots. On this assumption
he fires 3 shots. What is the chance that at least one bird
is hit?

19
(a) g
(c)

An experiment fails twice as often as it succeeds. The
probability of at least 5 failures in the six trials of this
experiment is

(b) 2
(d) None

192 256
(@) — (b) =5
240 496

(c)— (d) -

Let A and B be two events such that P(AUB) =
%,P(A NB) = i and P(A) = i, where A stands for the
complement of the event " A. Then the events A and B
are

(a) Independent but not equally likely

(b) Independent and equally likely

(c) Mutually exclusive and independent

(d) Equally likely but not independent

Four persons independently solve a certain problem

i,%. Then the probability
that the problem is solved correctly by at least one of

. I
correctly with probabilities 27

them is

235 21
(a) 23; (b) %
(€) 5 (d) -,

Two marbles are drawn successively from a box
containing 3 black and 4 white marbles. Find the
Probability that both the marbles are black if the first
marble is not replaced before the second draw.
( 1 b) L
a): (b)3

1 2

(c) - (d)-

6 7



Q1le.

Q17.

Q18.

Q19.

Q20.

Q21.

Q22.

There is a box containing 30 bulbs, of which 5 are
defective. If two bulbs are chosen at random from the box
in succession without replacing the first, what is the
probability that both the bulbs are chosen are defective?

2 3
(a) 85—7 (b) %
(c) (d) 5,
Given the probability that A can solve a problem is 2/3,
and the probability that B can solve the same problem is

S, find the probability that at least one of A and B will
solve the problem

(a) =

()1

13
(b) §
(d)
A problem is given to three students whose chances of

solving it are 1/4, 1/5 and 1/6,respectively. Find the
probability that the problem is solved.

3 4
(a)3 (b)3
(c)5 (d)=
An anti-aircraft gun can take a maximum of 4 shots at an
enemy plane moving away from it. The probabilities of
hitting the plane at the first, second, third and fourth
shots are 0.4,0.3,0.2 and 0.1 respectively. What is the
probability that at least one shot hits the plane?
(a) 0.521 (b) 0.428
(c) 0.697 (d) 0.314

A bag A contains 1 white and 6 red balls. Another bag
contains 4 white and 3 red balls. One Of the bags is
selected at random, and a ball is drawn from it, which is
found to be white.

Find the probability that the ball is drawn is from bag A.
(a) 1/6 (b) 1/7

(c) 1/5 (d)1/3

A car manufacturing factory has two plants X and Y. Plant
X manufactures 70% of the cars, and plant Y
manufactures 30%. At pant X, 80% of the cars are rated of
standard quality, and at plant Y, 90% are rated of
standard quality. A car is picked up at random and is
found to be of standard quality. A car is picked up at
random and is found to be of standard quality. Find the
probability that it has come from plant X.

(a) 2 (b) 2

46 56
(c) (d 3

An insurance company insured 2000 scooters and 3000
motorcycles. The probability of an accident involving a
scooteris 0.01, and that of motorcycles is 0.02. An insured
vehicle met with an accident. Find the probability that the
accidented vehicle was a motorcycle.

3 4
(3)7; (b)g
(c)= (d)-

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

The probability of the safe arrival of one ship out of 5 is %

. What is the probability of the safe arrival of at least 3
ships?

(a) - (b) S
181 184
(c) Yy (d) PPy

The probability that an event E occurs in one trial is 0.4,
Three independent trials of the experiment are
performed. What is the probability that E occurs at least
once?

(a) 0.784

(b) 0.936
(c) 0.964
(d) None

A coin is tossed 5 times. What is the probability that the
head appears an even number of times?

(a) 2 (b) =
(c)5 (d)5

An unbiased die is tossed twice. What is the probability of
getting a 4, 5 or 6 on the first toss and 1, 2, 3 or 4 on the
second toss?

(a) Z

3
3

(c);

4

—_—
- -

A fair coin is tossed 6 times. What is the probability of
getting at least 3 heads?

11 21
(a) ¥ (b) 33—2
(€ (d)=

5 cards are drawn successively from a well-shuffled
pack of 52 cards with replacement. Determine the
probability that, all the five cards should be spades?
(a) %
(b) @

(©) o0

(d) None of these

Let P(A) = % P(B) = 15—1 and P (AU B) = 17—1 Find P(B|A)
(b)5
(d) None of these

—_ o~
(] Q
—_ =

NP wIN

An fair die is thrown double times. Assume that the
event A is “odd number on the first throw” and B the
event “odd number on the second throw".

(a) Two events A and B are independent events

(b) Two events A and B are dependent events

(c) Two events A and B are not independent events
(d) None of these



Ql.

Q2.

Qas.

Q4.
Q5.

Ql.

Q2.

Q3.

Q4.

Qs.

Ql.

Q2.

Q3.

I SUBJECTIVE QUESTIONS I

In throwing of a fair die find the probability of the event
of getting a prime numbers.

A four-digit number is formed using the digits 0, 1, 2, 3, 4
without repetition. Find the probability that it is divisible
by 3.

A bag contains 4 white, 3red and 4 green balls. A ball is
drawn at random. Find the probability of the event ‘the
ball drawn is white or green’.

If P(A/B) = 0.2 and P(b) = 0.5 and P(a) = 0.2. Find P(A N B).

A pair of dice is thrown 5 times. Find the probability of
getting a doublet twice.

I NUMERICAL TYPE QUESTIONS I

Two dies are rolled simultaneously. The probability that
the sum of the two numbers on the top faces will be at
least 10 is

A number is chosen at random among the set of first 120
natural numbers the probability of the number chosen
from the set being a multiple of 5 or 15, is
Thirteen persons take their places at a round table, then
the probability that two particular persons sitting
togetherare .

3 1

If Aand B are events such that P(AUB) = 7 P (ANB) = 1

, p(,&):é then P(A ~B) is .

If odds against solving a question independently by three
students are 2 : 1, 5: 2 and 5 : 3 respectively, then
probability that the question is solved only by one student
is .

I TRUE AND FALSE I

Consider 5 independent Bernoulli’s trials each
with probability of success p. If the probability
of at least one failure is greater than or equal to

2, then p lies in the interval [0,1]
32

Let A and B be two event such that P(A U B) = %, P(AN

B) = 1 and P(K):l, where A stands for the
4 4

complement of the event A. Then the events A and B are
independent.

Let two fair six-faced dice A and B be thrown
simultaneously. If E1 is the event that die A shows up four,

Q4.

E; is the event that die B shows up two and E3 is the event

that the sum of numbers on both dice is odd, then
E,,E, and E; are independent.

For three events A, B and C, P (Exactly one of A or B
occurs) = P(Exactly one of B or C occurs) = P (Exactly one

1
of C or A occurs) = 7 and P (All the three events occur

1
simultaneously) = 5 .Then the probability that at least one

.7
of the events occurs, is s

Q5. A coin is tossed 4 times. The probability that at least one

. 15
head turns up, is e

I ASSERTION AND REASONING I

Directions: (Q1-Q5) :In the following questions , A statement of
assertion (A) is followed by a statement of Reason (R ) .Mark the
correct choice as

(a)

Q2.

Q3.

Q4.

Q5.

Both A and R are true and R is the correct explanation of
A

Both A andR are true but R is NOT the correct explanation
of A

A'is true but R is false

Ais false but R is true

Assertion (A) : Let A and B be two events such that P(A)
=§, while P(A or B) = %.Let P (B)=P,thenforP= 2, A and
B independent.

Reason (R): For independent events,
P(ANB) = P(A)P(B)
P(AUB) =P(A)+P(B)—P(ANB)

=P(A) + P(B) — P(A)P(B)
Assertion (A) : If A and B are two mutually exclusive
events with P(4) =§ and P(B) =§ .Then P(4/B) is
equal to i.
Reason (R):If A and B are two events such that P(A) =0.2
, P(B) = 0.6 and P(A|B)= 0.2 then the value of P(4|B) is
0.2

Assertion (A) : If A is proper subset of B and B is proper
subset of A= P(A) = P(B)
Reason (R): If A is proper subset of B then P(4) < P(B)

Assertion (A) : The probability of an impossible eventis 1
Reason (R): If A is a perfect subset of B and P(A) < P(B),
then P( B —A) is equal to P(B) — P(A)

Assertion (A) : Let A and B be two events such that the
occurrence of A implies occurrence of B, but not vice-
versa , then the correct relation between P(A) and P(B) is
P(B)= P(4) .

Reason (R): Here according to the given statement A is a
subset of B

P(B)=P(AU(ANB))

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

~ P(B) = P(4)



Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q4.

(c) 3/5 (d) 4/5
I MCQ I
Q7. If on an average 1 vessel in every 10 is wrecked, then
vd the chance that out of 5 vessels expected 4 at least will
2 /3 of the students in a class are boys & the rest girls. arrive safely is
It is known that probability of a girl getting a first class 45981 1
. . L (a) (b) =
is 0.25 & that of a boy is O..28. The Probablll’Fy that a 50000 10
student chosen at random will get a first class is:
45927
(a) 0.26 (b) 0.265 (c) 50000 (d)1
(c)0.27 (d) 0.275
A basket contains 5 apples and 7 oranges and another Q8. An unblasec! coin is tossed n times. Let X denote the
. o number of times head occurs. If P(X = 4), P (X = 5) and
basket contains 4 apples and 8 oranges. One fruits is _ .
) - o P(X =6) are in AP, then the value of n can be
picked out form each basket. Find the probability that (a) 9 (b) 10
both fruits are apples or both are oranges (c) 12 (d) 14
24 56
(a) 144 (b) 144 Q9. India decides to destroy one of the militants holdings.
In the bombing attack there is 50% chance of a bomb
68 76 . . .
(c) — (d) — hitting the target, only two direct bomb hits are
144 144 required to destroy the target completely. Least
Two cards are drawn successively from a well-shuffled number of bombes required to give 99% chance or
ordinary deck of 52-playing cards without replacement better of completely destroying the target is
and is noted that the second card is a king. The (a)9 (b) 10
probability of the event “first card is also a ‘king’ is (c) 11 (d) 12
(a) i (b) i Q10. A fair die is tossed eight times. The probability that a
19 17 third six is observed on the eight throw, is
3 4 C, x5° 'C,x5°
c) — d) = 2 = 2 =
© 45 (o 2 (@) =2 (b) =2
A bag contains (n + 1) coins. It is known that one of 702 x5°
these coins has a head on both sides, whereas the other (c) 6° (d) None of these
coins are normal. One of these coins is selected at
random & tossed. If the probability that the toss results I SUBJECTIVE QUESTIONS I
in head, is 7/12, then the value of nis.
(a) 5 (b) 6 Q1l. Events A, B, C are mutually exclusive events such that
(c)a (d)3
P @=L b) = X and (o -
A die is tossed thrice. A success is getting 1 or 6 on a ! 4
toss. The mean and the variance of number of _
1-2x . .
successes . The set of possible values of x are in the
2 2
(@p=1,0 =2/3 (bypu=2/3,06 =1 interval:
2
(©)n=20=2/3 (d) none of these Q2. The mean and variance of a random variable X having a
In a series of 3 independent trials the probability of binomial distribution are 4 and 2 respectively, then P(X
exactly 2 success is 12 times as large as the probability =1)is:
91"3 successes. The probability of a success in each trial Qs. The probability that A speaks truth is 4/5 while this
I(:) 15 (b) 2/5 probability for B is 3/4. The probability that they
contradict each other when asked to speak on a fact, is
A random variable X has the probability distribution:
X 1 2 3 4 5 6 7 8
P(X) : 0.15 0.23 0.12 0.10 0.20 0.08 0.07 0.05

For the events E = {X is a prime number} and F = {X < 4}, the probability P(E U F) is :



Qs.

Ql.

Q2.

Q3.

Q4.

Qs.

Q1.

Q2.

Q3.

Q4.

Let A and B be two events such that P(A UB) =%,

P(AN (b) =% and P(A):%, where A stands for

complement of event A. Then events A and B are:

I NUMERICAL TYPE QUESTIONS I

Three houses are available in a locality. Three persons
apply for the houses. Each applies for one house
without consulting others, the probability that all the
three apply for the same house, is .

It is given that the events A and B are such that P(a) =

E,P A =1 andP B =E.Then,P(b)is
4 B 2 A 3

A die is thrown. Let A be the event that the number
obtained is greater than 3. Let B be the event that the
number obtained is less than 5. Then P(A U B)
is

One ticket is selected at random from 50 tickets
numbered 00, 01, 02, ..... , 49. Then the probability that
the sum of the digits on the selected ticket is 8, given
that the product of these digits is zero, equal

An urn contains nine balls of which three are red, four
are blue and two are green. Three balls are drawn at
random without replacement from the urn. The
probability that the three balls have different colours
is

I TRUE AND FALSE I

There are 4 white and 4 black balls in a bag and 3 balls are
drawn at random. If balls of same colour are identical, the

probability that none of them is black, is%

A box contains 10 mangoes out of which 4 are rotten. 2
mangoes are taken out together. If one of them is found to

be good, the probability that the other is also good is %

A five digit number is chosen at random. The probability
that all the digit are distinct and digits at odd places are

- .7
odd and digits at even place are even, is P

If X follows a binomial distribution with parametersn = 6
1

and P. If 4(P(X = 4)) = P(X = 2), then P =2

Q5. Probability of throwing 16 in one throw with three dice is
1

36

I ASSERTION AND REASONING I

Directions: (Q1-Q5) :In the following questions , A statement of

assertion (a) is followed by a statement of Reason (R )

.Mark the correct choice as

(a) Both AandR are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of
A

(c) Aistrue butRis false

(d) A'is false but Ris true

Q1l. Assertion (a):If P (a) = 0.4, P (b) =0.48 and P(A n (b)
= 0.16, then the value of P(A/ B) is%
Reason (R): A and B are independent events then
P(ANB) = P(A).P(B)

Q2. Assertion (a) : If each outcome of an experiment is
associated with at least one of the events Eq, Ej, E3,
......... En, then collectively the events are said to be

exhaustive
Reason (R): Mathematically we write Eq + Ep +E3.........

En=S
Q3. Assertion (a) : If A and B are two events, then P(A/ (b)
P(ANB)
P(B)
Reason (R): For mutually exclusive events P(A/B) # 0.

Q4. Assertion (a) : De Morgan’s laws: If A & B are two
subsets of a universal set U, then
(a)(AuUB)C#=ACABC
Reason (R): When two or more than two events occur
simultaneously, the event is said to be a compound
event.

Q5. Assertion (a) : The probability distribution for a
binomial variate ‘X’ is given by :
P(X=r)= nCr pr qn ~"where P(X =r) is the probability of

r successes
Reason (R): If an event A can occur with one of the n

mutually exclusive and exhaustive events B1' Bz' ..... , Bn
and the probabilities P(A/Bl), P(A/BZ) P(A/Bn) are
known, then

P(Bi /(a) = P(B)B.BP(A/B;)

TSR _a, P(B)B.BP(A/B))



SOLUTIONS

S1.

S2.

S3.

S4.

S5.

MCQ I

__ P(ANB)
(b) P(A/B) = "4
=P(AnB)=P(B)P(A/B)
=52
T 1375
—_—
13
(d) Given,
1 1
Py =g+y,P6 Zg—y,
1
P3:P4=P5=P2=g
P(sum =7)=2P(6,1) + 2P(5,2) + 2P(4,3)
1 1 12 1\%2 13
=2(;+7)(5-v)+2() +2(5) =5
L2ty 18
:>2(36 y +36+36) 9%
1 _ 2213 2 1_13_3_ 1
=}'2(12 y )_96=>2y 6 9 9 32
21 =1
Y =aTY % )
2_1= A
64y 1-64(8) 1=0
(a)
P(A/B)
__ P(ANB)
E)
A2
13 713
4
Ty
(a) o ) )
P (E1 n Ez) =P (El) X P(EZ)
since, P(E;) = 0.3 and P(E,) = 0.4
=P (El) =1-P(E;) =0.7 and P(E2> =1-
P(Ez) = 0.6
Since, E; and E; are two independent events
= E; and E, are also independent events.
Therefore, P (E1 n Ez) =0.7x0.6 =042
(d) LetS: Standard quality We want to find P(A|S), i.e.

probability that selected standard scooter is from

plant A
_ P(A)-P(SIA)
PAIS) = s sem P B Pem)

Where, P(A)= probability that scooter is from A=%

P(B)= probability that scooter is from B = %

P(SIA)= probability that standard scooter from A=%

P(SIB)= probability that standard scooter from B=%
_ (80)(85)

P(AIS) = (80)(85)+(20)(65)

_ 6800 68

~ 6800+1300 81

S6. (a)
S7. (c)
S8. (d)
S9. (d)
$10. (d)
s11. (a)
=

$12. (b)

Here, P(A) = 2,P(B) = <
For mutually exclusive events A and B,
P(AorB) =P(A) + P(B)
3 1 4
P(AorB) —E+g—g
We know that n(B N A") = n(B) —n(AnN B)
n(BnA') _ n(B) __ n(AnB)
ns)  n(S) n(s)
~P(BNA)=PB)-P(ANB)

~P(BNA) = 0.69 — 0.35 = 0.34

P(AIB)=P(B1A)
P(ANB) _ P(BNA)
P(B)  P(A)
= P(A) = P(B)
Thus option (d)is correct.

Using Bernoulli’s Trial P( Success =x)= "C, - p* -
g™, x=0,1,2,..nandg= (1 —p),n=8
The probability of success, i.e. the bulb is defective

6 _ 94

100 100
probability of that there is not more than one

defective piece = P(0 defective items) + P(1 defective
item) =

0 8 1 7
s (L) (24 se (L) (2
Co (100) (100) + 76 (100) (100)
anN? (71
- (& <®)
The probability that any one of them has an accident
is 0.1. The probability any car reaches safely is 0.9.

The probability that all the cars reach the finishing
line without any accident is = (0.9) (0.9) (0.9) = 0.729

q=1-

The probability that the bird will be shot, is 1/3
Using Bernoulli’s Trial we have, P(Success = x) =
an . px . q(n_x)
x=0,12,..nandg=(1-p),n=3

_1
5_311(1222/33 1221 3 1320
a(3) ) +2¢() G) +2a6) 6)
2
27

Given failures are twice as likely as success = p =
2g and we know thatp +gq =1
=>p=2/3,q=1/3

The probability of at least 5 failures is

= ®CsP5q+ °C4P°

=6x () () +1x() =5



$13. (a)

S14. (a)

$15. (a)

s16. (a)

P(AUB)Y === P(AUB)=1-:=2

3

1 1
PA)=,=PA)=1-7=7
“ P(AUB) = P(A)+ P(B) —P(ANB)
5

3 1
s-atPB ]

P(B) =+

~ P(A) # P(B) so they are not equally likely.
3 1 1

AlSOP(A)XP(B) _ZXE_Z

=P(ANB)

= P(ANB) = P(4) -

P(B) so A&B are independent.

P( at least one of them solves correctly) = 1 —
P (none of them solves correctly)

1 1 3 7 235
=1-(3x )=

4 4 8

256

Given: A box containing 3 black and 4 white marbles.
Each trail is independent of the other trial.

Hence the sample space is given by S =

{1B, 2B, 3B, 1W, 2W, 3W, 4W}

To find: the probability that both the marbles are
drawn are black.

Let, success : marble drawn is black. i.e., 3

Now, the Probability of success in the first trial is
P, (success ) = ;

Probability of success in the second trial without
replacement of the first draw is given by P, ( success
)=3

Hence, the probability that both the marbles are
drawn are black, with each trial being independent is
given by

3 2 1
P1XP2 =;Xg=;

Given: A box containing 30 bulbs of which 5 are
defective. Each trail is independent of the other trial.
To find: the probability that both the
bulbs are chosen are defective.

Let, success :bulb chosen is defective .i.e 30

Now , the Probability of success in the first trial is

P (success) = %

Probability of success in the second trial without
replacement of the first draw is given by

P,(success ) = %
Hence, the probability that both the bulbs are chosen
are defective, with each trial being independent is

Given by
5 4 2
PLXPy=—X—==—
30 29 87

S17. (b)

Given : Here probability of A and B that can solve the

same problem is given, i.e., P(A)=§ and P(B) = % =
P(A) =3 and P(B) ==
Also, A and B are independent. Not A and not B are
independent.
"At least one of " A" and " B" will solve the problem"
Now , P(at least one of them will solve the problem)
= 1-P( both are unable to solve )
=1-P(ANB)
=1-P(A) X P(B)
1 2

=1-(;x3)

13
15
Therefore, at least one of A and B will solve the
problem is E

$18. (c) Given: let A,B and C be three students whose chances

$19. (c)

$20. (c)

of solving a problem is given i.e.,
P(A) =7,P(B) = and P(C) =
= P(4) =2,P(B) = and P(C) =2
To Find: The probability that the problem is solved.
Here, P(the problem is solved )=1-P (the problem is
not solved)
=1-P(ANBNC)
=1-[P(A) x P(B) x P(C)]
— 1 — [E X é X E]
4 5 6

1
6
_5

—1-1
2

1

2
Therefore, The probability that the problem is solved

Given: Let A,B, C and D be first second third and
fourth shots whose probability of hitting
the plane is given i.e, P(A) =0.4,P(B) =
0.3,P(C) = 0.2 and P(D) = 0.1 respectively

= P(4) =0.6and P(B) = 0.7and P(C) =

0.8and P(D) = 0.9

To Find: The probability that at least one shot hits the
plane.

Here, P(at least one shot hits the plane )=1-P

(none of the shots hit the plane)
=1-P(ANBNnCnND)

=1—[P(A) x P(B) x P(C) x P(D)]
=1-[0.6x0.7x0.8x0.9]

=1-0.3024

= 0.6976
Therefore, The probability that at least one shot hits

the plane is 0.6976.
Let R: Red ball

W: White ball
A:Bag A

B:BagB



S21. (d)

$22. (a)

$23. (d)

s24. (a)

Assuming, selecting bags is of equal probability i.e. %
We want to find " P(A|W)", i.e. the selected white ball
is from bag " A

PAIW) =

__GE)
~ GE-CE)

P(A)-P(W|A)
P(A)-P(W|A)+P(B)-P(WIB)

5
Conclusion: Therefore, the probability

of selected white ball is from bag A is %

Let X: Car produced from plant X

Y: Car produced from plant Y

S: Car rated as standard quality we want to find
P(X]S), i.e., selected standard quality car is from plant

X
PX|S) = P(X)-P(SIX)
P(X)-P(SIX)+P(Y)-P(SIY)
(220 (325)

=770 81(?0 1%% 950

(o) Go0)* (ia) (550)
_ 56
~ 83
Conclusion: Therefore, the probability of selected

standard quality car is from plant X is %

Let M: Motorcycle

S: Scooter

A: Accident vehicle

We want to find P(M|A), i.e., probability of accident
vehicle was a motorcycle

_ P(M)-P(AIM)
PMIA) = P(M)-P(AIM)+P(S)-P(AIS)
(3555)(0.02)

(3550)0.02)+(3552) (0.01)

S lwolo

Conclusion: Therefore, the probability of accident
vehicle was motorcycle is z

The probability of safe arrival of the ship is 1/5
Using Bernoulli’s Trial we have,

P(Success = x) = "C,-p*-q" ™

x=0,1, 2, ......... nandq=(1-p), n=5p=1/5,q=4/5
Probability of safe arrival of at least 3 ships is =P (3)
+P (4) +P (5)

IR OIOR
()

181

3125

The probability of occurrence of an event E in one
trial is 0.4

Using Bernoulli’s Trial we have,

P(Success = x) = "C, -p*-q™®
x=012andg=(1—-p),n=3

=

=

p=0.4,9=0.6
The probability that E occurs at least once is, P(1)
+P(2)+P(3)

1 2 2 1 3 0
KGNS RRACNOREAONG

— =10.784
125

25. © Using Bernoulli’s Trial P(Success =x)="C, - p* - ¢

$26. (a)

S27. (b)

528. (c)

x=0, 1, 2, ......... nandq=(1-p)

As the coin is tossed 5 times the total number of
outcomes will be 25,

And we know that the favorable outcomes of getting
the odd tail number of times ,successes will be,
getting a tail

The probability of success is % and of failure is also
1

2

1 4 3 2 5 0

s (LY (L s (L) (1 50 (1) (L
Cllgz) 1(2) + 70 (2) (2) +°Cs (2) (2)
2 2

A die is tossed twice, The probability of gettinga 4, 5
or 6 in the first trial is 3/6 = P(a)
The probability of getting a 1, 2, 3 or 4 in the second
trial is 4/6 =P(B)
As the events are independent, the probability of
these two events together will be, P(A).P(b) =

1/3.

Using Bernoulli’s Trial P( Success = x) = "C, - p* -
(n—x)

q

x=0, 1, 2, ......... nandq=(1-p)

As the coin is thrown 6 times the total number of

outcomes will be 26.

And we know that the favorable outcomes of getting

at least 3 successes will be, getting a head

The probability of success is % and of failure is also =

3 ,\3 4 ,\2 5,81
N NORRICIORRAONOR
w0

21
& ==
32

Let us assume that X be the number of spade
cards

Using the Bernoulli trial, X has a binomial
distribution

P (X =X) = n¢ prgn-x

Thus, the number of cards drawn,n=5
Probability of getting spade card, p = 13/52 = %
Thus the value of the q can be found using
q=1-p=1-1/4) =%

Now substitute the p and q values in the formula,
Hence, P (X = x) = 5Cy (3/4)>* (1/4)*

Probability of Getting all the spade cards:



$29. (a)

$30. (a)

S1.

S2.

P (all the five cards should be spade)
=5C5(1/4)%(3/4)°
=(1/4)°
=1/1024
p(B|A)=LnB)=f=E
P(4) 6 3
Let us consider two independent events A and B,
then P (A N B) = P(A). P(B)
when an unbiased die is thrown twice
S={(1,1) (1,2) (1,3) (1,4) (15) (1,6)
(21) (2,2) (2,3) (24) (2,5) (2,6)
(3.1) (3,2) (3,3) (34) (3,5) (3,6)
(41) (4.2) (4.3) (44) (4,5) (4.6)
(5.1) (5,2) (5,3) (54) (5,5) (5,6)
(6,1) (6,2) (6,3) (6,4) (6,5) (6,6)}
Let us describe two events as
A: odd number on the first throw
B: odd number on the second throw

To find P(A)
A={(1,1),(1,2,(01,3),..,(1,6)
(3,1).(,2),(3,3),..(3,6)
(5,1),(5,2),(5,3), ... (5 6)}
Thus,P(a) =18/36=1%

To find P(B)

B={(1,1),(2,1),(3,1),..(6,1)
(1,3),(2,3),(3,3),..,(6,3)

(1,5),(2,5),(3,5), .., (6,5)}

Thus,P (b) =18/36=1%

A N B = odd number on the first & second throw
={(1,1),(1,3),(1,5),(3,1),(3,3). (3,5, (5,1), (5,
3). (5, 5)}

So,P(ANB)=9/36 =1/4

Now, P(A). P(b) = (1/2) x (1/2) = Y

As P(A N B) =P(A). P(B),

Hence, the two events A and B are independent
events.

I SUBJECTIVE QUESTIONS I

Sample spaceS={1, 2, 3,4,5, 6}; eventA={2, 3,5}

.. n((a) =3 and n(S)=6
. _nA) 3 1
= P((a) ") T8 T2

Total 4 digit numbers formed

JL[I[]]

Vv
4x4 x3 x2=96

Each of these 96 numbers are equally likely &

mutually exclusive of each other.

S3.

S4.

S5.

Now, A number is divisible by 3, If sum of digits is
divisible by 3

we can eitheruse 0, 2,3,40r0,1, 2,3

so total favorable cases = (3 x 3 x 2) x 2 =36

. favorable outcomes 36 3
probability = =2 ==
total outcomes 9% 8

Let A be the event ‘the ball drawn is white’ and B be
the event ‘the ball drawn is green’. P(The ball drawn

is white or green) = P (A U B) = P(a) +P(b) -
8
P(AB) = P((b) —P(A N (b)
Also p(a/B) = CADE) P(AAB)=0.1
SO = P(B) = =0.

From given data, P(A MNB)=05-0.1=0.4
In a single throw of a pair of dice probability of

. 1 e
getting a doublet is r considering it to be a success,

©
I
ol

sq=1 —% = number of successr =2

2 3
5 2 3 1 5 625
Pr=2)=Cp'd=10.[2] .[2] =52
r=2)="¢pa (6) (6) 3888

I NUMERICAL TYPE QUESTIONS I

) Total number of possible cases = 36

Favorable cases of getting a total of at

least 10
={(4,6),(5,5),(5,6),(6,4),(6,5),(6,6)} Total
number of favorable cases = 6
6 1
P(Total of atleast 10) = %"8

) n = Total no.of ways ='20 ¢! = 120.

m= Favourable no. of ways is the number of terms in
the arithmetical series
5,10,15,20,25,30,....,120.
~120=4+(m—1)50rm= 24
24 1

. e Jmo_ 24 1
Hence required probability is e Py

) = Toprove= P(K)/P(A) =5:1

For Round Table arrangement
If there are n persons,

Possible arrangement = (n —1)!

For thirteen persons — (13—1)!=12!
For particular two person consider them one.




Now, for twelve persons —> (12 —1)! =11!
Expected
= 11121(2 — Arranging them together)

Total outcomes =12!
11121 B 1

Probability person sit together =

12! 6

1
P(AnB)==
(Ar8)-
— 2
P(A)=2
(A)=3
p(B) =2
By using P(B) = P(AUB)+P(ANB)—P(4)
— 2 1 5
.‘.P(AﬂB)=§—Z=E

S5. (g) The probability of solving the question by these three
students are P(4) = § P(B) = % P(C) = z
Then probability of question solved by only one
student
P(ABC or ABC or ABC)
=P(A)P(B)P(C) + P(A)P(B)P(C) +
P(A)P(B)P(C)
=lx§x§+zxzx5+zx5x§
3 7 8 3 7 8 3 7 8
_25+20+30
T 168

_ 25
56

I TRUE AND FALSE I

S1. (False) p(probability of a success )
Probability of at least one failure = 1-(Probability of
no failure)

For 5 events, probability of no failure = p°

Hence, 1-p5 > =

32
5

1

=p°<(;)
1

Butp =0
So, P lies in the interval [0,%].
Sol 2.(True)
1

P(AUB):%,P(AmB):%,P(A)zz

. P(AU B):l—P(AuB):l—%:g and P(a) =

1 3
1 pA)=1-2=3
P(A) i
P(AU B) = P(a) + P(b)- P(A ~ B)
5 3 1 1
S5 pB)-1pm) =
= 573 PE- PO =3

= Aand B are not equally likely.

Also, P(A N B) = P(A).P(b) -

So, events are independent.

S3. (True)P(E,) = %, P(E,) = %, P(E,) =%

Also

1 1
P(E; NE) =§,P(E2 NE;) = E'P(E1 NE;) =
1

12

AndP(E, N E, NE3) = 0 # P(E,) - P(E,) -
P(E3)

Hence, E,, E,, E, are independent.

s4. (False) P(A)+P(B)-2P (ANB) =%
P(B)+ P(C)—=2P(BNC) =
P(A)+P(C)—2P(ANC) =

> Y P(A)-XP(ANB) =2
= P(AUBUC)=YP(A)——XP(ANB)+

Lo N

P(ANBNC)
_3,1_7
T8 16 16
$5. (True ) The probability of getting head and tail in one toss
1
is —
2

P(atleastoneH) =1 —
P(no head in four rows)
= 1 — P(four tails)

ERORIEE S

I ASSERTION AND REASONING I

S1. (a) Assertion (a)
P(a)

: Let A and B be two events such that
i, while P(A or B) = %.Let P(b) =P, then

,A and B independent.
Reason (R): For independent events, P(AN B) =
P(A)P(B)
P(AUB) =P(A)+ P(B)—P(ANB)
=P(A) + P(B) — P(A)P(B)



S2.

(b)

=1 _r
=5tP—5
1 1 4
275 T5P
_3

Assertion (@) and Reason (R) both are correct and
Reason (R) is the correct explanation of assertion (A)

Assertion(a) is correct
5\ _ P(ANB) _ P4
P(A|B) = P(B)  P(B)

[Since , given A and B are two mutually exclusive
events]
(@)=t

8/ (1) 4
Reason (R) is also correct
For independent events, P(4|B) = P(A) = 0.2
Both A and R are true but R is NOT the correct
explanation of A

S3.

s4.

SS.

(d)

(a)

Assertion (a) s correct.

A is proper subset of B and B is proper sunset of A=
A=B

Hence, P(a) =P(B)

But (R) is wrong .

Ais proper subset of B = B is proper subset of A
Therefore, P(4) = P(B)

Assertion (a) is wrong.

If the probability of an event is 0, then it is called as
an impossible event.

But reason (R) is correct.

From Basic Theorem of probability, P(B— A) = P(b) —
P(a) , thisis true only if the condition given in the
question is true.

Both Aand R are true and R is the correct explanation
of A



HOMEWORK

MCQ I

S1. (c)

S2. (d)

s3. (b)

Let B stand for boys and G for girls.

Given, P(B) = %

Hence,

2 1
P(G)=1-===
(G)=1-3=3

Thus, the required probability will be
~0.28x2 N 0.25x1
3 3

- 11056 +0.25]
3

ot
3
=0.27

The  probability that  both

_(ijfij_zﬂ
12 12) 144
The  probability  that
_ (1) y (ij _56

12 12) 144

Hence, the probability that the fruits are both apples

or both oranges = 20 + 56
144 144

are  apples

both are  oranges

(20+56)
144
76
144

A
P (Ej = Probability of getting king card in 1% draw

if there is a king card in 2" draw
Required Probability

=7 (3)
_ ptnd)

P(B)
2.3
i 52 51
— 48 4 4 3
52751152551
12
192+12
_ 12

204

S4.

S5. (a)

S6.

(@)

(a)

1
Thus, the required probability is= ﬁ .

The probability of getting a head on the rigged coin is

1.

The probability of getting a head on the fair coin is

0.5.

Now out of n+1 coins there is one rigged coin and

n fair coins.

Hence, if one coin is drawn it can be either a rigged

coin or a fair coin.

Therefore the required probability is

1g,nt

n+l n+1 2
2 n

2n+2 " 2n+2

n+2 7

B 2(n+1) T12

n+2 7

n+l 6

6n+12=7n+7

n=12-7=5

s.n=5

2 1
P=%=3

1 2
a=1-p=1-(3)=3
n=3
By using binomial distribution,
Mean=np=y=3(§)=1
Variance = npq = 62 = 3 G) (2) ==
Therefore,u = 1,0% = g
For a binomial experiment consisting of n trials, the

probability of exactly K successes is

K n—-k
P(ksuccesses) = "C,p“ (1-p)
Where the probability of success on each trial isp .

According to the question,

n =3; P(2successes) =12 x P (3successes)
To find:
The probability of a success in each trail, p
P(2 successes) = 12 x P(3 successes)
= 3C,p?(1—p)* 2 =12 x 3Cop*(1 —p)3~3
53xp?(1-p)t'=12x1xp3(1—p)°
= 3p? — 3p% = 12p°3
Divide throughout by 3p> , we get



S7. (c)

S8. (d)

S9. (c)

1-p=4p
=5p=1

Lol
P35
Let the probability of a vessel wrecking be g and of

1
safe arrival be p sothat J =—and p=1- 1 9
10 10 10

In the binomial exp ion,

(q +p)° = q°+°C1q*p + °C,¢°p* + °C3q°p° +
SC,qp* + p®

.. The probability of at least 4 vessels arriving safely
is the sum of last two terms.

Hence the required probability = 5C4QF’4 +P°
19\, (9\® _ 45927
- 51_0(1_0) + (1_0) ~ 50000

PX=r)="C-p"-q""

1 T 1 n—-r
=r¢-(5) -()

1 n
="¢- ()
Now,P(X =4),P(X =5)and P(X =
6) are in A. P.
= 2P(X=5)=P(X =4)+P(X =6)

1\" 1\" 1\"

=276 (5) ="c-(5) + ¢ ()
ﬁz'nC5=nC4+nC6

n! n! n!
=2 msysl - el T meyrel
1
~5m_5 m-Hn-5 6x5

>n?-2In+98=0
>nh-7)(n—-14)=0
=|n=7or 14|

1
The probability of success in one strike isP = E

= Probability of failure =gq = %
Now, probability of

e 3 ]

According to the given condition, P(x>2)>0.99
=1-P(x<2)>0.99
=1-P(x=0)-P(x=1)>0.99

—1- 099>1;—"

I successes

= 2" >100+100"
Forn =10,2" <100+100n
Forn=11,12,13,

2" >100-+100n.
Hence, the wer is11.

$10. (b) Third 6 is obtained on the eighth throw, so 6 should
appear two times in first 7 throws.
So, the required probability is
2 5
e +{E) o
6 6 6
55
(&)
7(:2 ><55
=%
I SUBJECTIVE QUESTIONS I
S1. Since, 0 <P(a) <1,0<P(h) <1,0P(V)<1land
0<P(a) +P(b) +P{) <1
o< 12 G
3 3 3
1-x
o<z 1oyl
2 2 2
...(iii)
And 0< 3x+1+1—x +1—2x <1
3 4 2
= 0<13-3x< 12
l < XE
3 3
From Eqgs. (i), (ii), (iii) and (iv), we get
1 13
= —<X—
3
S2. Mean =np =4
Variance = npq = 2
Sg=lsp=t
n=2=8
P 1 1 1
— — 8 1,8-1 L =
P(X =1) =8C,plq —8227—32
S3. Given, probabilities of speaking truth are

P(A)=2 And P(B)=

And their corresponding probabilities of not speaking

truth are

P(A) =%

And P(B)==

The probability that they contradict each other

=P(A)<P(B)+P(A)xP(B)
4113 1 3 _ 17
=—X—4—-"X—=—4 —=

5 4 5 4 5 20 20



S4.

SS.

S2.

(

W=

)

Given, E = {Xis aprime number} ={2, 3,5, 7}
PE)=P(X=2)+P(X=3)+P(X=5)+P(=7)
=0.23+0.12+0.20 + 0.07 = 0.62
and F={X<4}={1,2,3}
= P(F)=P(X=1)+P(X=2)+P(X=3)
=0.15+0.23+0.12=0.5
and E n F = {Xis prime number as well as < 4}
={2,3}
PENF)=P(X=2)+P(X=3)
=0.23+0.12=0.35
.. Required probability,
PENF)=P(E)+P(F)-PENF)
=0.62+05-0.35=0.77

Given that, P(AmB):l,P(A)zl
4 4

—— 1

and P(AUB)zg

— 1 - P(AEB) =% [ P(a) + P(A) =1]

1—P(a)—P(b)+P(AmB)=%

f—
[-P(AUB) = P(a) + P(b) - P(An B)]
= P(A)—P(B)+%=%
1 1 1
— Pb) ==+--=
4 4 6
= P(b) —la d P(a) —E
“3 "4

Now, P(A N B) L 3><1 P(a)
ow, =—=—x—==P(a
4 4 3

Hence, the events A and B are independent events
but not equally likely.

P(B)

I NUMERICAL TYPE QUESTIONS I

All three persons has three options to apply
a house.

- Total number of cases = 33
Now, Favorable cases = 3 (as either all has
applied for house 1 or 2 or 3)

|

3
". required probability = §=

1
Given that, P(A)= =, o(A)_1 and [Ej 2
: 4 P[B)_Z Pla)=3
We know that, p[é} _P(AnB)
B P(B)

()

S3. (1)

S5. (§)

S1.

S2.

(True)

+ A=1{4,5 6}and B={1, 2, 3, 4}

~ AN B={4}

[by addition theorem of probability]

L P(AUB)=P@@ +Pb) -PANB)

= P(AuB)=§+£—l=1
6 6 6

= {00, 01, 02,....49}
Let A be the event that sum of the digits on
the selected ticket is 8, then

A = {08, 17, 26, 35,44}
Let B be the event that the product of the
digits is zero.

B = {00, 01, 02, 03,...,09, 10, 20, 30, 40}
AN B={8}

Required probability

1
o_ 1

14

[

U1|H
ol

Total number of cases = 9C3 =85

Number of favorable cases = 3C1.4C1.2C1 =

24

24 _ 2
84 7

P

TRUE AND FALSE

(False) Three balls can be selected in the following ways.

White: 32 1 0
Black: 0 1 2 3

.. Total number of ways = 4,

clearly, there is only one favorable ways in
which three balls are white.

1
Hence, required probability = Z .

NOTE: It should be noted that the number of
ways of selecting 3 white balls from 4 white balls
is not equal to

4C3 , because all white balls are identical and all
black balls are identical.

A Dbox contains10 mangoes out of which 4 are
rotten.

Probability of taking one rotten mango = 14—0 = E



Probability of taking one good mango = = = 2

If one of them is found to be good, the probability
that the other is rotten is then first one is good and
second is rotten or first one is rotten and second

one is good

S3. (False) The odd places can be filled up in 5x 4 x3ways
and the even places is 5x 4 ways.
.. the favorable number of  ways
5x4x3x5x4=522*3
The number of five digit number = 9x10*
Hence the probability the required probability
52.2*3 1
9x10* 75

S4. (True)dP(x =4) =P(x =2)
4x %C,x (PY)x (1 -P)* = °C,x (P?) x
(1-pP)*
4x P?=(1-P)?
BP-1DP+1)=0

p=1:
3

S5. (True) Three dices are thrown
Let values appeared on dices be X,y and z

For X+ Y+ 2z =16 possible cases are

4 6 6, 6 6 4 6 4 6,
556 655 5675
Total cases are 6

Total number of cases =6 X 6 X 6

Therefore probability = exee = 31—6

I ASSERTION AND REASONING I

S1. (a) Since Aand B are independent events
~ P(AnB) =P(A).P(B)
Now, P(AU B) = P(A) + P(B) — P(ANB)
=P(A) + P(B)— P(A).P(B)
0.6=04+P—-04P
0.6P = 0.2
1

s P= 02 ==
06 3

Both A and R are true and R is the correct explanation

of A

If each outcome of an experiment is associated with
at least one of the events Eq, Ep, E3, ......... E,, then

collectively the events are said to be exhaustive.
Mathematically we write Eq UEy U Eg......... Eh=S.

(Sample space)

Assertion is correct but Reason is False.

Assertion (a) : If A and B are two events, then
P(ANB)

P(B)
A is correct
Reason (R): For mutually exclusive events P(A/B) # 0.
R is not correct because for mutually exclusive events
P(ANB) = 0,so P(A/B) =0.

P(A/(b) =

Assertion is wrong

De Morgan’s laws: If A & B are two subsets of a
universal set U, then

(a) (AuUB)¢=ACABC

Reason(R) is correct

When two or more than two events occur
simultaneously, the event is said to be a compound
event. Symbolically A n B or AB represent the
occurrence of both A & B simultaneously.

Note: “A U B” or A + B represent the occurrence of
either A or B.

Assertion is correct

The probability distribution for a binomial variate ‘X’
is given by :P(X =r) = nCr pr qn ~"where P(X =r) is the
probability of r successes.

Reason is correct

Baye’s theorem

If an event A can occur with one of the n mutually
exclusive and exhaustive events Bl, B2 ) e , Bn and

the probabilities P(A/Bl), P(A/BZ) P(A/Bn) are

known, then

P(Bj/(a) =

P(B;).P(A/B;)

D P(B).P(A/B)
i=1



