Q1: What is the Probability?

Probability mainly concerned with drawing inferences from uncertain
situations.

e.g:- If we make a statement that we have fair chance to get first division in msc
statistics degree.

Q2: How many Approaches of probability?
There are two approaches of probability.

1) Objective Approach
2) Subjective Approach

Q.3: Define objective approach of probability
Ans: Here we define the following definitions of probability
a) Classical definition of probability or Priori definition of probability

If a random experiment produces “n” equally likely and mutually exclusive
outcomes out of which “m” outcomes are favorable to the event A, Then

_ Numberof favourable outcomestoA ~ m
Toatal numberof possible outcomes n

P(A)
b) Relative frequency or A posterior definition of probability/Emperical
definition

If a random experiment is repeated large number of times (say n) under identical
conditions and if “m” outcomes are favourable to event A, then

P(A)=lm =
n

This definition is also called empirical or statistical definition of probability
c) The axiomatic definition of probability

This definition is based on the following three axioms

i) Forany eventE,; 0<P(E,) <1

ii) For sure event S; P(S) =1



iii) For “A and B” are mutually exclusive events
P(AUB)=P(A)+P(B)
Q4: Define Subjective approach of probability.

Ans: The probability based on personal feelings of a person is called subjective
approach

Or

Arithmetic measure of uncertainty associated with a problem is called probability
Q5.: What is the range of probability?

Ans: The range of probability is from zero to onei.e. 0<P<1

Q.6: When does probability becomes negative?

Ans: Probability never becomes negative. It always ranges from zero to one.
Q7:What is the variable?

A guantity or characteristics that varies , is known as variables.

e.g: Height, weight, age, 1Q level.

Q8: What is Discrete Variable?

A variable which consisit of or takes whole number values is called discrete
variables.

e.g 1) No of children 2) Rooms in a house 3) Runs scored by a player etc
Q9: What is continuous variable?

A variable which can assume all possible values on a continuous scale in a given
interval is called a continuous variable.

e.g:

1) Height of the children 2) Weight of student 3) Temperature of the
atmosphere



Q.10: Define random experiment with example.

An experiment in which outcomes vary from trial to trail is called random
experiment.

a) Throwing a balanced die b) Tossing a coin c¢) Drawing a card from a will
shuffled deck of 52 playing cards, etc.

Q11:What is the Random Variable?

A variable whose values are determined by the outcomes of a random
experiment is called random variable.

Q.12: Write down the properties of random experiment.
Ans: There are three properties of random experiment are given below

a) The experiment can be repeated, practically or theoretically, any number of
times.

b) The experiment always has two or more possible outcomes. An experiment
that has only one possible outcome is not a random experiment.

c) The outcome of each repetition is unpredictable, i.e. it has some degree of
uncertainty.

Q.13: Define Trial example.

Ans: Single performance of an experiment is called trial. For example tossing a
coin is a trial and the occurrence of “H or T’ its outcomes.

Q.14: Define outcomes with example.

Ans: The result of a trial is called an outcome. For example tossing a coin is a trial
and the occurrence of “H or T’ its outcomes. Where “H=Head and T=trial”.

Q.15: Define Sample space with example.

Ans: All possible outcomes of a random experiment is called sample space. It is
denoted by “S” For Example If we throw a single die then the sample space is
S =[12,3456]



Q.16: Define Sample points with example.

Ans: The units of sample space are called sample points. For example, if we toss
two coins then sample space S =[HH,HT,TH,TT] and HH,HT,TH,TT are sample
points.

Q.17: Define event with example.

Ans: The subset of a sample space “S” is called an event. Events are usually
denoted by Capital letters i.e. A, B, C, etc. For Example if we throw a single die
then the sample space is S =[1,2,34,5,6] where A(even)=[,2,,4,,6] B(odd)=[1,,3,,5]
then “A and B” are events.

Q.18: Difference between simple event and compound event.

Ans: Simple event: An even that contains only one sample point of sample space
is called simple event. . For example, if we toss two coins then sample space
S =[HH,HT,TH,TT] and [HH] are the example of simple event.

Compound event: An even that contains at least two sample point of sample
space is called compound event. . For example, if we toss two coins then sample
space S=[HH,HT,TH,TT] and [HT,TH] are the example of compound event.

Q.19: Define sure event.

Ans: An event that consists of the sample space is called sure event. The
probability of occurrence of sure event is always 1.

Q.20: Define impossible event.

Ans: An event which contains no unit of the sample space is called impossible
event. The probability of occurrence of impossible event is always zero. Null set or
empty set and empty set is also called impossible event because it contains no
unit.

Q21: Define the term exhaustive events.

Ans: The events whose union makes the sample space are called exhaustive
events. For example if a coin is tossed events A=[H] and B =[T] are exhaustive
be



cause their union generates the sample space of a coini.e. S = [H,T]. It is also
called collectively exhaustive events.

Q22: Define equally likely events with example.

Ans: Two events “A and B” are said to be equally likely if they have same chance
of occurrence. i.e. n(A) = n(B)

e.g: When we toss a coin, the head is as likely to occur tail. Similarly, when we
throw a die all six faces are equally likely.

Q23: Define not- equally likely events with example.

Ans: Two events “A and B” are said to be not- equally likely if they have not same
chance of occurrence. i.e. n(A) # n(B) when we throw a match-box, all six sides are
not equally likely.

Q24: Define mutually exclusive events with example.

Ans: Two events “A and B” are said to be mutually exclusive or disjoint events if
they have no sample points are common. For Example if we throw a single die
then the sample space is S =[1,2,34,5,6] where A(even) =[,2,,4,,6] B(odd)=[1,,3,,5]
then “A and B” are mutually exclusive events because ANB =¢

Q25: Define not-mutually exclusive events with example.

Ans: Two events “A and B” are said to be not- mutually exclusive or joint events if
they have some sample points are common. For Example if we throw a single die

then the sample space is S =[1,2,34,5,6] where A(even) =[,2,,4,,6]

B( faceis prime) = [2, 3, ,5] then “A and B” are not-mutually exclusive events because

ANB=[2]=¢
Q26: Define independent events with example.

Ans: Two events “A and B” are said to be independent if the occurrence of events
“A” does not affect the occurrence of the event “B”. The process of with
replacement is attached with independent events.

Or
Two events “A and B”are said to be independent if and only if P(A(B) = P(A).P(B)

Or P(A/B)=P(A) or P(B/A)=P(B)



Similarly for three independent vents “A, B and C” P(ANBNC)=P(A)P(B)P(C)

For example: In the experiment of tossing a coin three times the sample space
S =[HHH, HHT ,HTH, HTT ,THH,THT , TTH,TTT]. Let “A= Event that outcomes has

both head and tail= A=[HHT,HTH, HTT,THH,THT ,TTH] and “B= outcomes has at
most one head= B =[HTT,THT,TTH,TTT| ANB =[HTH,HTT,THT|
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Q27: Define dependents events with example.

Ans: Two events “A and B” are said to be dependent if the occurrence of events
“A” affect the occurrence of the event “B”. The process of without replacement is
attached with dependent events.

Or

Two events “A and B”are said to be dependent if and only if P(ANB) = P(A)P(B)
Or P(A/B)=P(A) or P(B/A) = P(B)

Or

Two events “A and B”are said to be dependent if P(A/B) = P(A) or
P(B/A) = P(B)

But they are P(ANB) = P(A)P(B/A) = P(B)P(A/B) or P(ANB) = P(B)P(A/B)
Similarly for three events “A, Band C”

P(ANBNC) = P(B)P(A/B)P(C/ANB)

Or P(ANBNC) = P(C)P(A/C)P(B/ANC)

Or P(ANBNC)=P(A)P(B/AP(C/ANB)

Q28: Define conditional probability.

Ans: The probability associated with reduced sample space is called conditional
P(ANB)

probability. In symbol it is denoted by P(A/B) :W



P(ANB)

Or P(B/A) = oA

Q29: If “A and B” are two independent events such that P(A)=0.2and

P(B) = 0.15 then evaluate P(ANB)and P(A/B).

Ans: As we know that when two events are independent P(ANB) = P(A)P(B)
a) P(ANB)=0.2x0.15 = 0.03

P(ANB) _0.03 _ .,
P(B) 015

b) P(A/B)=P(A)=02  or P(A/B)=

Q30: If P(A)=0.6 and P(B/A) =0.4then find P(ANB)

Ans:

P(ANB)
P(A)

_ P(ANB)
06

P(B/A) =

0.4

P(ANB)=0.24
Q31: Define the collectively exhaustive events?

Two events A & B are said to be collectively exhaustive when their union is ‘S’
i-e AUB=S

e.g: Throwing a die

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

A = Face is odd.

B = Face is even

A={1,3,5}

B=1{2,4,6}

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



So, Event A & B are collectively exhaustive events.
Sample space:-

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

P(S)
= 1
Define factorial with examples.
Ans: The product of first “n” natural numbers including “n” is called factorial
i.e. nl=nx(n-1)x(n-2)x..x1
For example: 5! =5*4*3*2*1=120 41 =4*3*2*1=24 21=2*1=2 1l=1 0!=1
Define permutations with example.

Ans: Possible ways in which a finite number of units can be arranged in different

sequence considering the order of their occurrence are called permutations. The
n!

(n—r)!

o n
r

number of “n” objects taking “r” at a time is denoted by "P, =

ol 5*4*3*2l

= =5*4*3=60
(5-3)! 21

5
For example °P, =

Define Combination with example.

Ans: Possible ways in which a finite number of units can be arranged in different
sequence ignoring the order of their occurrence are called combination. The

Ilrll n!

number of “n” objects taking “r” at a time is denoted by "c, = 1)
ri(n—r)!

ol 5*4*3

= =5%4*3=10
A(B-3) 3*2*1

For example °P, =

What is the relationship between "c, and"P.?

n! n!
and "c. =

(n=r)! " r(n-r)!

Ans: we know that "P. =




n

The relationship between these "c, and "P. are "¢, = |r
r!

How many permutations can be formed the word “Pakpattan”?
Ans: Total number of letters in the word “Pakpattan”=9=n
Number of P’s=2=n;

Number of A’s=3=n;,

Number of T's=2=n3

Number of K’s=1=n4

Number of N’s=1=ns

| |
Possible ways = P = n! o 9><8><7><6><5><4><3><2><1_15120
nxn, xn; x...xn, T 2h3x2xIkd | 2x1x3x 2x1x2x1x1x1

Q32: State the addition theorem of probability for mutually exclusive events.

Ans: If “A and B” are two mutually exclusive events, then the probability that “A
or B or both” occurs is given by: P(AUB) = P(A) + P(B)

Numerical Example:-

S={1,2,3,4.......... 10} s~ n(s)=n
A={1,2,3} B ={5,6,7,8}
n(A) 3
P(A) = ) E
n(B) 4
P(B) = n(s) 10

AUB ={1,2,3,5,6,7,8}

n(AUB) _ 7

n(s) 10

P(AUB) =



P(AUB) ==+ =

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

Q33: State the addition theorem of probability for not-mutually exclusive
events.

Ans: If “A and B” are two not-mutually exclusive events, then the probability that
“A or B or both” occurs is given by: P(AUB) = P(A)+P(B)-P(ANB)

Numerical Example:-

S={1,2,34......... 10}
A = {2'4’6} B = {213’41517’8}
P (A)=3/10 P (B)=6/10
ANnB ={2,4}

2
P(ANB) = o

AUB ={2,3,4,5,6,7,8}

P(AUB) = 1—70

P(AUB)=%+1—6O—%

P (AUB)=P (A)+P (B)—P(ANB)
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Theorem:-

Additional law of probability for two not mutually exclusive events:-

Proof:-

Let A & B are two not mutually exclusive events then from venn diagram

BNA

/
v \

ANB ANB

AU B isshaded = S

A U B may be written as

AUB=(ANB)UANB)U(BNA)

Applying probability on both side
P(AUB)=P(ANB)+P(ANB)+P(BNA)...... (1

We know

ANB=A—-ANB

P(ANB)=P(A) —P(ANB)...... (2)
&
BNA=B—-BnA
P(BNA) =PB)—PBNA).........(3)

Puttingtheeq2 & 3ineq1l
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P(AUB) =P(A) — P(ANB)+ P( B)+ P(B) —P(ANnB)
P(AuB)=P(A)+ P(B) —P(ANB)
This is called Additional law of probability for two not mutually exclusive events.

Theorem:-

Additional law of probability for three not mutually exclusive events.

Proof:-

If A, B & Care three not mutually exclusive events then,

P(AUBUC)=P(A)+P(B)+P(C)—P(ANB)—P(ANC)—P(BNC)+P(ANBNC)

Let
AUBUC=AU(BUC(C)
=AUD ~D=BUC
Then
P(AUBUC)=P(AuUD)
=P(A)+P(D)—-P(AND)
Interchange the value of D
=P(A)+P(BUC)—P[AN(BUC)]
=P(A)+P(B)+P()—P(BNC)—P[AN(BUC)] ... (1)
ANn(BUC)=(ANB)U(ANC)
P[AN(BUC)]=P[(ANB)U (AN C)]
=P(ANB)+P(ANC)—P(ANBNC)
Putting the resultineq 1
P(AUBUC) =P(A)+P(B)+P(C)—P(BNC)—[P(ANB) +P(ANC) —P(ANBNC)]
P(AUBUC)=P(A)+PB)+P()—P(ANB)—P(ANC)—P(BNC)+P(ANBNC)

12



Assignment:-

P(A) = 0.12 P(B) = 0.89 P(ANB) = 0.07

To find
1) P (AUB) =? 2) P(AUB) =?
3) P(AUB) =? 4 P(AUB)=?
5)P(A NB) =? 6) P(ANn B)=?
7)P(A n B)=?

Q 1: P(AUB) = P(A) + P(B) — P(ANB)

0.12 +0.89-0.07 = 0.94
Q2:P(AUB)=P[AU (S — B)]

=P[ (AU S) — (AU B)]

=P[S- (A U B)]

=P(S) — P(AUB)

=P(S) - [P(A) + P(B) — P(AN B)]

=1-[0.1+0.89-0.07] =0.06

Q 3: Three coins are tossed. What is the probability that three tails results given
that at least one tail.

Ans: Let the sample space “S” when three coins are tossed.
S = {HHH,HHT,HTH,THH,TTT,TTH,THT,HTT}

A be the event that contain at least one tail

13



A = {HHT,HTH,HTT,THH,TTH,THT,TTT}

A
P(A) = % =7/8

B be the event that three tails
B={TTT}

n(B)

P(B) = =1/8

n(AnB)
n(s)

ANB =

=1/8

By conditionally probability

P(ANB _ 1/8 _ 1/7

P(B/A) = P(A) 7/8

Q 4: An integer is chosen at random from the first 200 positive integer what is
the

Probability that integer is chosen divisible by 6 OR by 8?

All Possible sample

S={1,2,34....cccccc.... 200}

A denoted the event that first 200 positive integer is divisible by 6

n(A) = 200/6 = 33 points

n(A)

P(A) = )

= 33/200

B denoted the event that first 200 positive integer divisible by 8.

n(B) = 200/8 = 25 points

P(B) = ) = 25/200

14



Events A & B are not mutually exclusive event as they have common the point
divisible by 6 & 8 if and only if it is divisible by 24 then

n(A N B) =200/24 = 8

There are 8 figure that is divisible by 6 & 8 both then

n(ANB)

PANB) = ==

=8/200

P(AUB) = P(A) +P(B) — P(A N B)

=33/200 + 25/200 - 8/200

33+25-8 _ 50

1
200 200 4

Q 5: One integer is chosen at random from first 100 positive integers. What is
the probability that the chosen number is divisible by 4 or 6 or 8.

Let the sample space

S={1,2,3,4....... 100}

A be the event divisible by 4

B be the event divisible by 6

C be the event divisible by 8

(A n B) are the common event both in A & B.

n(A) = 100/4 = 25 n(B) = 100/6 = 16 n(C) =100/8 = 12

n(ANB) =100/12=8 n(ANC) =100/8 = 12 n(BNC) =100/24 =4

n(AnNBNC) =100/24=4

n(4) _ 25 nB) _ 16 _n© _ 12

P(A) = n(s) _ 100 P(B) = n(s) _ 100 P(C) = n(s) 100
_n(AnB) _ 8 _n(AnC) _ 12 _n(BnC) _ 4

P(ANB) = n(s) ~ 100 P(ANC) = n(s) 100 P(BNC) = n(s) 100
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n(AnBNC) _ 4

P(ANBNC) = 25) 700

P(AUBUC) = P(A) + P(B) + P(C) — P(ANB) — P(ANC) — P(BNC) + P(ANBNC)

25 16 12 8 12 4

_ y2_8 12 % % _33/100=0.33
100 100 100 100 100 100 100

Q 6: A card is drawn at random from a deck of ordinary plying cards. What is the
probability that is a diamonds, face cards & kings?

Let S be the sample space contain all 52 cards.
A be the event that contain Diamonds’ cards,
B be the event that contain face cards,
C be the event that contain King cards,

S={Ace 2,3,4....... 52}

n(A)=13 n(B) =12 n(C) = 4
n(AnB)=3 n(AnC)=1 n(BNC) =4
n(AnBNC) =1

_n@ _ 13 _nB _ 12 _ne _ 4
P(A) = n(s) 52 P(B) = n(s) 52 P(C) = n(s) 52

_n(nB) _ 3 _nn0 _ 1 _nBn0) _ 4

P(ANB) = n(s) 52 P(ANC) = n(s) = 52 P(BNC) = n(s) 52
P(AanC) _ n(AnBNC) _ 1

n(s) 52
P(AUBUC) = P(A) + P(B) + P(C) — P(AnB) — P(ANC) — P(BNC) + P(ANBNC)

_ 13 12 4 3 1 4

- =222 +— =22/52=0.4231
52 52 52 52 52 52 52

Q34: State the multiplication law of two independent events.

Ans: If “A and B” are two independent events then P(A(1B) = P(A)P(B)
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Q35: State the multiplication law of two dependent events.
Ans: If “A and B” are two dependent events if and only if
Then P(ANB) = P(A)P(B/A) = P(B)P(A/B)

Bays’ Theorem:-

Let A1, Az, A; are the mutually exclusive and collectively
exhaustive events and B is the another event that occur if any one of the A; occur.

P(B) = Y, P(Ai)P(B/Ai)

p (ﬂ) _ PDP (%)

B/ 3y, P@npP(y)

Proof:-

UL, 4i=5S S

AiUAUAsU......... UA,=

B is the subset of S

B=BnS

B=BnUL, Ai

B=Bn(A;UA;UA;U..... UAn)

B =(BnA;) U(BNA;) U (BNA;3).........U (BNA,)
Applying probability on both sides

P(B) = P(BNA;) UP(BNA;) U P(BNA;3)............U P(BNA,)
Since Ai are the mutually exclusive.

So BNAi are the mutually exclusive.

P(B) = P(BNA;) + P(BNA;) + P(BNA3)...........+ P(BNA,)

17



By Multiplication Law of probability

P(ANB)
P(Ai)

P(ANB) = P(Ai) . P (B/Ai)

P (B/Ai) =

P(B) = P(A1).P(B/A1)+ P(A,).P(B/A2)+ P(A3).P(B/A3).......... P(An).P(B/An)
P(B) = X, P(Ai).P (Aﬂl)

Conditional probability is

P(ANB) = P(A). P(B/A) ....ccceeuueee. (1)

P(ANB) = P(B). P(A/B) .c.cceverrreennne (2)

By comparing 1 & 2

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

P(4).P(5)

P(A/B) = — s

Putting the value of P(B)

P(Ai).P(%)

P(Ai/B) =
(Ai/E) ST, P(AD.P(5)

Hence proved
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Binomial Probability Distribution

Question: Find mean and variance of binomial distribution when “n=1"

a_n

Solution: Mean and variance of binomial distribution when “n” is one

X P(X) XP(X) X 2P(X)

0 @poql g |0 0

1 @quo R p

Total Y XP(X)=p | D X*P(X)=p

E(X)=)_XP(X)=p

Var(X) =E(X*) = (E(X))? =Y X*P(X) - (O_XP(X))? =P-P? =P(1-P) = pq
Question: Find mean and variance of binomial distribution when “n=2"
Solution:

ow._n

Mean and variance of binomial distribution when “n” is two

X [PX XP(X) X2P(X)
0 @Poqzzqz 0 0
c |Pigt =2
1 DP9 TP 2pg 2pq
2
(gijqO — p2
2 2p? 4p?
Total > XP(X) =2pg+2p® | 3 X2P(X)=2pq+4p?

19



E(X) =) XP(X)=2pq+2p*> =2p(q+ p) =2p((d+ p) =2p(1) = 2p

Var(X) = E(X?)—(E(X))? = >_X?P(X) - (Q_XP(X))? =2pq+4p* - (2p)* =2pq +4p* —4p?
Var(X)=2pq+4p* —4p* =2pq

S.D(X) =Var(X) =4/2pq
Question: Find mean and variance of binomial distribution when “n=3"
Solution:

a_”n

Mean and variance of binomial distribution when “n” is three

n 2
X Tpe= (ijanx XP(X) X2P(X)
0 @Poqs g 0 0
(3: P'q* =3pq®
1 1 3pg? 3pg?
c p’qt =3p°q
2 6p*q 12p*q
2
(éjquO — p3
3 3p° 9p°
3
Tot D> XP(X) D> X?P(X)
al

E(X)=>_XP(X)=3pq® +6p*q+ p> =3p(a* +2pq+ p*) =3p(q+ p)* =3p(@)* =3p

Var(X) = E(X?) - (E(X))* = X X2P(X) ~ (L XP(X))?"
Var(X) =3pqg”® +12p°q+9p° —(3p)* =3pg® +12p°q+9p° —9p*
Var(X)=3p(q”* +4pq+3p*—3p) =3p(q° +4pg+3p(p—1)
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Var(X) =3p(q® +4pg—3p@— p)) =3p(g® +4pq—3pQq)

Var(X)=3pq(qg+4p—3p) =3pq(q+ p) =3pq) =3pg
S.D(X) = /Var(X) =./3pq

Question: Find mean and variance of binomial distribution when “n=4"

Solution:

Mean and variance of binomial distribution when “n” is four

n 2

X P(x)= (ijan_x XP(X) X*P(X)
0 (éjpoq4 _ 0 0

¢ P'q® =4pg°
1 1 4pq® 4pq®

(éjpzqz =6p’q’

> 12p2q2 24p2q2
’ (éjpsql =4p’q

3 12p°q 36p°q
3 4

4.0 _ 4

4
Tot D> XP(X) D> X?P(X)
al

E(X) =) XP(X)=4pq® +12p*q* +12p°q+12p°
E(X)=4p(q®+3pqg’® +3p*q+3p°)=4p(q+ p)° =4p@)° =4p

Var(X) = E(X?)—(E(X))? = 3. X2P(X) - (O XP(X))*’
E(X?)=> X2P(X)
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E(X?)=4pq®+24p*q® +36p°q+16p°

E(X*)=4p(q’ +6pa’ +9p*q+4p’)

E(X*)=4p(a° +3pq° +3pg” + p° +9p°q+3p’)

E(X?)=4p|(a+ p)® +3p*q+6p’q+3p°)]

E(X?)=4p|(g+ p)* +3p(pq+2pq -+ p?)]

E(X?)=4p|(g+ p)* +3p(p+0)?]

E(X?) =4p|@)° +3p@)?

E(X?)=4p[l+3p]=4p+12p°

Var(X) = E(X2) —(E(X))? = > X 2P(X) - (3 XP(X) )
Var(X)=4p+12p* —(4p)* =4p(L+3p—4p)=4p(l- p) =4pq

S.D(X) =,/Var(X) =./4pq

Question: Find mean and variance of binomial distribution when for

ll »

Solution:

Il n

Mean and variance of binomial distribution when for

The binomial random variable “X” With parameters “n and p” has the probability

distribution
P(X =x)=b(x;n, p)=cp*q™*  x=123...n q+p=1

_n _n " ><n—x_n n(n_l) ><1 nx_ ( xlnx
E(X)_XZ:;XP(X)_XZ:;X(X:p q _Zxx(x—l) = pz

x=0

n 1 X—! n—x : X— n—x
E(X)—anE 1; g" =np Y, c p*'q
- x-1=0 X
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n-1 n-1
n-1,0

n-1
E(X)=np| ¢ p°q""+ ¢ p'q"" + ¢ p2q"° +..+ c p"g }

n-1 n-1

E(X)=np|q"™" + c p'g"* + c p29"° +..+ p“l}

E(X) =npl(+ p)™*|=np@"* =

E(X?)=E[X(X -1) + X]=E[X(X2)]+E(X)

E(X?)=E[X(X =)+ X]=E[X(X)]+np ccevcsvrruee. (A)
E[X (6)]= 2 X (X ~DPO) =3 X (X -DEp'a"* =1 X (X - T 210 p* pla"

E[X(X9)]=n(n-1Dp’ Z((; 22)) Q" =n(n-1)p° Z:_ip“q”

n-2 n-2 n-2
E[X (X —1)]=n(n—1)p2[g p°a"* + ¢ p'g" + ¢ pig"t 4t c p" Zqﬂ

E[X(X -D]=n(n-2) p?|(q+ p)"2]=n(n-1) p?@®)"? = n(n-1) p?
Putin A

E(X®)=n(n=1Dp®+np

Var(X) = E(X?)— (E(X))? = 3 X2P(X) - (3 XP(X))?’

Var(X)=n(n-1) p*>+np—(np)* =n*p? —np® +np—n?p? =—np® +np =np —np?
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Var(X)=np-np® =np(d- p) =npq

S.D(X) =Var(X) = ynpq

Short Questions
Q.1: Define Bernoulli trial?
Ans: A trial that gives only two possible outcomes is called Bernoulli trials.
Example:
There are many trials they have only two possible outcomes such as
i) Head and tail ii) Success and failure 1) Alive and dead
iv) Right and wrong v) Good and defective
Q.2: What are the Properties of Bernoulli experiment?
Ans: There are four properties of Bernoulli experiment

1) Successive trials are Independent

i) The probability of success remains same for all trials

iii) The experiment is repeated a single time

Iv) Each trial classified into two categories such as success(S) or failure(F)
Q.3: Define binomial experiment.

Ans: An experiment consisting of “n” Bernoulli trials is known as binomial
experiment.

Q.4: What is the Properties of Binomial experiment?
Ans: There are four properties of Binomial experiment

i) Successive trials are Independent

ii) The probability of success remains same for all trials

iii)  The experiment is repeated a fixed number of times say “n”

iv) Each trial classified into two categories such as success(S) or failure(F)
Q.5: Explain briefly binomial random variable?
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Ans: The random variable which denotes the number of successes of binomial
experiment is called binomial random variable. It is discrete variable and assume
values as X=0, 1, 2... n.

Q.6: Why is discrete probability function b(x,n, p) = (ngxq” called the binomial

distribution?

Ans: b(x,n, p) :(ngxq” X=0, 1, 2... n. is called binomial distribution because its

successive terms are equal to binomial expansion of (q+ p)"and they give the
probabilities of binomial random variable.

Q.7: What is binomial probability function or mass function?

Ans: The formula used to find the probabilities of binomial random variable “X” is
called binomial probability function or binomial probability distribution. It is given

by b(x,n, p) :((H:)qu” X=0,1, 2...n.
Where q=1-p P= probability of success of single trial.

n= number independent of trials
Q.8: Define binomial probability distribution?

Ans: Arrangement of all possible values of binomial random variable of “X” with
their probabilities is called binomial probability distribution and given as

P(x)

X

n 0.,n-0
(o
n 1.n-1
! ¢
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N (%jpnqnn

Q.9: Define binomial frequency distribution

Ans: If each probability of binomial distribution is multiplied by N then resulting
distribution is called binomial frequency distribution as given below

X NP(x)

0 N(%jpoqn—o
n 14n-1

1 N(?)P q

N N((::)annn

Q.10: Identify the parameters of binomial distributionb(x,n, p) ?

Ans: “n” and “P” are the parameters of binomial probability distribution b(x,n, p).
P= probability of success of single trial. n= number independent of trials
Q.11: What are the parameters of binomial probability distribution?

Ans: “n” and “P” are the parameters of binomial probability distribution b(x,n, p).
P= probability of success of single trial. n= number independent of trials
Q.12: What is the range of binomial random variable “X”?

Ans: Binomial random variable “X” is a discrete variable and it ranges is from zero
to “n” i.e.X=0, 1, 2...n.
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Q.13: Describe the properties of binomial distribution?
Ans: The properties of binomial distribution are given below

i) Total probability of binomial probability distribution is one.

ii) Mean of binomial distribution is “np”

iii)  Variance of binomial distribution is “npq”

iv)  Shape of binomial distribution b(x,n, p) depends upon “n and p”

When p=q= %or p =q=0.5 The distribution is always symmetrical
When p=q The distribution is said to be skewed

When p > %or p > 0.5 The distribution is said to be negatively skewed

When p< %or p < 0.5 The distribution is said to be positively skewed

Q.14: How can the mean and variance of binomial probability distribution be
calculated in terms of parameters?

Ans: Mean is calculated by multiplying by “n and p” Mean=np
Variance is calculated by multiplying by “n, pand q” Variance=npq
Q.15: Why in binomial distribution variance is smaller than mean give reason?

Ans: We know that in binomial distribution mean is “np” and variance is “np(1-p).
To calculate variance mean is further multiplied by a number which is less than
one hence Mean> Variance

Q.16: If the probability that it is a fine day is 0.7. Find the expected number of
fine days in a week?

Ans: Given that P=0.7 and n=7

Mean=E(X) = np=7*0.7=4.9
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Q.17: State the formula used to calculate binomial probabilities?

Ans: The formula used to find the probabilities of binomial random variable “X” is
called binomial probability function or binomial probability distribution. It is given

by b(x,n, p) :((n:ijq” X=0, 1, 2... n.

Where q=1-p P= probability of success of single trial.

n= number independent of trials

Q.18: Which formulae’s should be used to find the Mean, Variance, Standard
deviation and Coefficient of variation of a binomial random variable?

Ans: To used the following formulae’s to calculate Mean, Variance, Standard
deviation and Coefficient of variation of a binomial random variable are given
below

E(X) = Mean =np

Variance(X) =np(l1—p) or npq

S.D(X)=np@-p) or .npq

S.D(X)

Coefficienof variation =CV = X) x100
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