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MATHEMATICAL STATISTICS -I

TIME: 2 Hours Marks: 70
INSTRUCTIONS: 1) There are 5 compulsory questions in this question paper.

Q1

Ql

Q2

b)

b)

2) All questions carry equal marks.

3) Use of Scientific calculator is allowed.

4) Statistical Tables and graph paper will be provided on request.
Explain the following terms giving example:
(1) Random Experiment
(3 ) Mutually Exclusive Events,
In usual notations, prove P(AUB) = P(A) + P(B) - P(A mB).

OR

(2 ) Union of two Events

Answer the following:

(1) Two fair dice are rolled. Find the probability that the sum on the
up turned faces of two dice is equal to7.

(2) The probability that it is Friday and that a student is absent is 0.03.
Since there are 5 school days in a week, the probability that it is
Friday is 0.2. What is the probability that a student is absent given
that today is Friday?

Explain giving example, the partition of a sample space and State the

Bayes’s theorem.

State the differences between a discrete probability function and a

continuous probability density function.

If f(x)=6x3,0<x<1
=0 elsewhere
is a probability density function of a random variable X,

(1) Determine the constant C,
(2)Pr(X>0.5),
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OR
Q2 a) Explain the following terms: | °
i. Random variable,
ii. Discrete random variable, and
iii. Cumulative distribution function.
b) If the probability distribution of a discrete random variable X is given >

by-

Valuesof X071 |2 |3
Probability |k |2k | 6k | 3k

Then find —

i. Constant k,

ii. P[ X >1]

iii. Cumulative distribution function.
Q3 a) Explain giving example the following terms: 7

(1) Conditional probability (2) Independence of three events.

(3) Mathematical Expectation .

b) Given the Probability density function of ar. v. X as 7
flx) =2(x) ;0<x<l
=0 :elsewhere,
Compute, (1) P[ 0 <X < %] (2) Mean
(3) Standard Deviation
OR
Q3 a) Inusual notations. Prove following 9
(i) Pr{4 " B)=Pr(4) - Pr(4 B)
(ii) Pr(B — 4) =Pr(B) - Pr(4), if AcB.
b) Explain the Axiomatic approach to probability. : 5

Q4 a) Define mathematical expectation of a random variable, prove that 9

[ In usual notations]

E (X+Y) = E(X) + E(Y),

b) Given X is a random variable having the probability distribution 5
Valueof X| 0 | 1 | 2
Probability 0.3 |0.20.5

Find i. P[X<1] ii. E(X),iii. C.D.F.




Q4 a)

b)

Q5 a)

b)

Q5 a)
b)

OR
Define raw moments and central moments. In usual notations, prove
that: |
1 ¥ J t s t o) ¥ ! 3 v P
Where r=1,2,3...
Hence express {3 in terms of raw moments.
IfE(X) =4 and E(X*) =52 then,
find E(X+3), E(2X-5), V(X).
Define moment generating function of a random variable X.

. 2
Show that M, (t)= 1+ %ui + %u’z + ... [in usual notations]

The probability function of a random variable X is
X (1 |2 |3 |4 7
P(x):0.110.3]0.4(0.1]0.1
Find (1) E(X) and (2) M.G.F. of it.

OR
State and prove multiplication theorem of expectation.
A bakery has the following schedule of daily demand for cakes.

No. of cakes

demanded o123 (4561781329
(in hundreds) '

Probability 0.02[10.070.09{0.12(/0.20{/0.2010.18[i0.10]0.010.01

Find the expected number of cakes demanded per day
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