/ VCD.QGW / Lﬂ FYBSC (PMS) sEM - STATISTICS 1T

100 Marks
3 Hrs,

Note: 1) All Questions are compulsory,
2) All Questions have equal marks
3) Figures to right indicate ful] marks of questiong
4) Use of non-programmahple scientific calculator is allowed,

Q.l: A) State whether the following Statements are true or false .[f true justify the
statement .If falge correct it, (10)
1) If P(A/B) = P(A) then A depends on B
2)P(AUB)=1. P(ANB
3)IfXand Y are two random variables with V(X) =7and V(Y) =3
V2X +3Y) =35
4) For a discrete random Variab]es XE(X) >\/Tx2)
5) The binomia] distribution js Symmetric when p>q

B)Answer in Ope sentence (10)
1) Define Binomial distribution

Fx)=0 x<p
il 4
= 0<% 1]
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4
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FindP (1.3 <H2.8)
4) Give statistica] definition of probability :
5)IfAand B are independent events then show that P(AUB) = P(A) + P(/f)P(B)
Q.2, Attempt any two sub questions (10 marks each question) (20)
1) A) State and prove that BAYES Theorem,
B) A man has 5 One rupees coins and ope of them is known to have two heads, He
- select one coin at random and tosses jt 5 times. If jt always falls head Upwards, what s
the Probability that it i the coin with two heads?
2) State and prove multiplication theorem on probability hence find P(A),P(ADB),

P(A/B) and P(aUB) if P(4) =2 and p(B) =2,

3) 1) Give any mathematicg] definition of 5 probability and State its limitations
ii) Define the following
a) Deterministic eXperiments
b)  Objective Probability
c) Complimentary Event
d) Mutually Exclusivz Event



s

e) Exhaustive event

will have the teacher from self financing course and at least I teacher from Arts faculty.
iii) The committee will have no teacher from self-financing and exactly 1 teacher from
commerce faculty.
Q.3. Attempt any two sub questions (10 marks each question) (20)
~ 1.1i) Define mathematical expectation Discrete random variables X
i) Show that ¢(x-a) 2js minimum when & = ¢ (x)
iii)State the effect of change of origin and scale of expectation .
2. 1) Define a)co-variance between X and Y. b) Correlation coefficient between X and Y
Further state what are they if X,Y are independent ? \
- 1i)With suitable tllustration explain the following for discrete random variable X and Y
a) Joint probability mass function of XandY
b) Marginal probability mass function of X and Y
¢) Conditional probability mass function of Y given’X'= x
3.1) State and prove that the additional theorem on expectation for two random variable.
2 ii) Show that COV(X,Y)=E (XY) - EX) E(y)
iii) X and Y are two stochastically independenéé random variables with means 10 & 12
and 9&16 respectively compute (a) E(7x-6y+4) (b)v(4x-3y+2) (c) E(XY)

4. A fair coin is tossed 4 times let X denofes the number of heads occurring in the last
two tosses and Y denote the tota] number of'heads oceurring in the four tosses, Find the
joint probability distribution of X and Y. Also obtain the conditional prcbability
distribution of Y given X= lalso find / E(XY)

Q4.  Attempt any two sub questions (10 marks each question) (20)
1. Define hyper geometric distribution derive its mean and variance
2.1) Describe important'features of binoniinal distribution. Also find recurrence relation
for the probabilities.of binominal distribution .
1i)An unbiased coin is tossed five times. What is the probability of getting at least* two
heads?

s function given by P(x) = ;}I ,X=0,1,2.... K

=0.  otherwise
Q.5. Attempt any four of the following (Five marks each question) (20)
1. Derive Mean and variance of Bernoulli Distribution
2. For Poisson approximation to Binominal distribution prove that

~ lim X n—xy _ e Mm% _
e [Me,P*(1-P) = =% Where m=np

3. A discrete variable X has the following probability distribution

’j X 1 2 T 3 ]
P(X) 0.4 03 | 02 0.1 |
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and kurtosis and comment,
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4. A Random variable X takes values 1.3,5 with probabilities rE % and %
Respectively. Cumulative function, F (x) of X hence obtain F (1-3),F (6) also draw the
graph of cumulative distribution function
5.If A and B are independent events th

enprove thati) 4 and B i) A and & and iii) 4
and B. A and B are independent.

Find P(x > -1) Obtain the probability distribufion ofy = x?




