MSO201a: Probability and Statistics

2019-2020: II Semester

Mid Semester Examination

Time Allowed: 120 Minutes Maximum Marks: 50
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Problem No. 1:
(a) Three numbers are selected at random, without replacement, from the set {1,2,...,50}.
Find the probability that they form an arithmetic progression.

(b) In a probability space (2, F, P), let A, B and C be pairwise independent events with

P(ANB) =0.3 and P(BNC)=0.2. Show that P(LAUC) > 3. |4+4=8 Marks



Problem No. 2: Let X be a random variable having the distribution function

0, ifz<-1
L §f —1<z<0

Flz)= =, ifo<z<]1
o3 if1<z <2
1, ifz>2

(a) Show that X is neither a discrete nor a continuous random variable;

(b) Decompose F as F(z) = aFy(z) + (1 — a)Fe(z), = € R, where a € [0,1], Fy is
a distribution function of some discrete random variable and F, is a distribution

function of some continuous random variable. ‘3+5:8 Marks—|




Problem No. 3: Let X be a random variable having the probability density function

)z, if —2<a2<1
fle) = { 0, otherwise

where ¢ is a real constant. Find the value of ¢ and the variance of X. Also derive the
distribution function of X and hence verify that

%] 0
E(X) =/O P(X>y)dy—/ P(X < y)dy.

— 00

[ 14+342+2=8 Marks




Problem No. 4: Suppose that the random variable X has the distribution function

a+be®, fxr<0
F(z)={ &, if0<az<2m

c+de™®, ifx>27w

b

where a,b,c and d are real constants. Find the values of a,b,c and d. Also derive the
probability density/mass function X and the probability density/mass function of ¥ =
cos X. |2+3+5:10 Markﬂ




Problem No. 5: Suppose that the random variable X has the moment generating function
2 okt
M(t) = —, —00 <t <00,
=2 g_:Z k241

where cis a real constant. Find the value of ¢. Derive the probability density /mass function
of Y = X2 4+ |X| and hence find the distribution function of Y. ‘2—}-34—3:8 Marks




Problem No. 6:

(a) For any positive real numbers ay, ...
that

y@n,b1,. .., by, using Jensen’s inequality, show

n ” n Zn o
Zailnb—z > (Zai)lnﬁ.
i=1 i=1 =
(b) The marks scored by students of a college in a test are realizations of a random
variable, having mean 120 and standard deviation 5 (or variance 25). According to
the declared grading scheme, students securing between 112 and 128 will be awarded
B grade. Using Chebyshev’s inequality, find a lower bound on the proportion of

students likely to receive B grade. 4+4=8 Marks
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