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lustrucnons: Answer all questions. Marks are indicated at the end of each question.
be answered at. one place. Statistical tables arc allowed.

All parts of a question must

1. (a) Let. X is a Poission variate such that.

P(X = 2) - 9P(X = 4) - 90P(X = 6) = O.

Find E(X).
(b) Suppose we know that the number of items produce~ in a fact?ry during a week is a random

variable with mean 500. If the variance of a week s production IS known to equal to 100,
then using Chbyshev's inequality what can be said about the probability that this week's
production will be between 400 and 600?

(c) Let A and B toss a fair coin alternatively with the understanding that the one who obtains
the head first wins. If A starts, what is his chance of winning?

(d) A problem is given to 3 students whose chances of solving it, independently of each other,
are 1/3, 1/2 and 1/4, respectively. What is the probability that the problem will be solved.

(e) Let X rv N(-l,9). Find x such that P(X > x) = 0.38.
(f) Let Ak = {(x, y) : o:=:; x2 + y2 :=:; i, k = L 2, 3, ... }, find lillll.:-tooAk·
(g) Do the function

G(:I:)
x:=:; I.

x>l

is a CDF?

(h) A random variable X has MGF Mx(t) = (2~tr for t < 2. Find E(X), Va'''(X),

[lx8 M]

2. (a) A pair of dice is thrown simultaneously. If event A denotes the number on the first dice is 1
and event B that the number on the second dice is 6 and event C that the sum of the two
numbers on the dice is 8. Find whether A, Band C are pairwise and mutually independent.

(b) In a bolt factory, machines Ml, M2 and M3 produce 20%,40% and 40% of the total output
respectively. Of their output 4%, 5% and 2% respectively are defective bolts. If a bolt is
chosen at random from the combined output. what is the proability that it is defective?
What is the probability that it was produced by l\h or Ah, if a bolt chosen is found to be
defective'? [3+4 :M]

3. (a) Consider X be a random variable with PDF

k(3:+1 ) -1<;1:<1-4-

f(x) 3-:< 1 <:1:< 3~

0 otherwise

where k is a constant. Find the CD F and mean of X. Also find P (IX I < J).



(b) Show that the function

-:)()< x < 00

otherwise

is a PDF. Let the coressponding random variable be X. Find the CDP of X. Also find the
PDF of random variable Y = X2. [4+4 M]

4. (a) Two dice are thrown 1000 times. Find the average number of t.imes in which the number on
the first dice exceeds the number on the second dice.

(b) Let random variable X rv B(n, p), then find the distribution of Y = n - X?
(c) Suppose the random variable X has exponential distribution with mean 10. Determine the

value of :1: such that
P(X < x) = 0.95.

[3+2+2 M]
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