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Descriptive Questions
Answer all the questions. Section Duration: 180 mins
1) A bag contains 3 coins, one of which is two headed, while the otherZ coins are normal and not 3)
biased. A coin is chosen at random from the bag and tossed 4 times in succession. If head turns up
A)
each time, what is the probability that it is a two headed coin?
B) Show that for the normal distribution with mean f and variance 072, (3)
EX—u)’"=0?"1.35...2n-1)).
C) Suppose the two-dimensional random variable (X, ¥’} has the joint probability density function (4)
given by
| kf{1-x-y), x>0, y>0, x+y<l
f(X, } i s
O, otherwise
i. Find the value of K.
ii. Determine the marginal density function of X and Y.
2) If X 1, le X are uncorrelated random variables having same standard deviation, find the 3)
: : o + .
Al correlation coefficient between }(‘1 + Xz and Xz Xg
B) The probability disiribution function of a random variable X is given by (3)
X 0 1 2 3 4 5 6
P(x) k 3k 5k 7k 9k 11k 13k
Find () a. PIX < 4)0.P(X25)c. P[3< X< 6)
(il) What is the minimum value of k, so that PUX < 2) » 0.3,
C) In a normal distribution, 3 1% of the items are under 45 and 8% are over &4 . Find the mean- (4
and variance of the distribution.
3) (3)
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Let . . be arandom variable with probability distribution 1 for

X fix)= -
{1l + x°)
. Then find the pdf of 1.
—00 < K < OO n ep Y =
X
Suppaose that the two-dimensional random variable (X, Y} is uniformly distributed over the (3)

friangular region R= [(X, p') I O<x < ¥< 1}. Find its pdf and marginal pdf of X and V.

There are 2 white marbles in box.A and 3 red marbles in box 5. At each step of the process a 4)

marble is selected from each box and the two marbles selected are interchanged. Let the state O ;

of the system be the number i of red marbies in box A.

i. Find the transition matrix.

i. What is the probability that there are 2 red marbles in box A after3 steps.

Solve by graphical method Minimize Z = 40X ; + 305 subject to (3)
200x 1+ 100x5 24000, x,+2x5;250, 40x, +40x, = 1400, x,, x;=0.

lterate three steps for minimum off(x) = 5}(21 + Xg starting from Xn = (1,2) using steepest (3)
descent method.

Find the solution using Simplex method (4)

Maximize £ = 5X l+3}{2 subject to
X1+X;22, 5x;+2x;210, 3x;+8x;<12, X, x,;20.

Find the value of constant [a +h+ .c) so that the directional derivative of the function (3}
= {IXVZ +byz + c72 33 atthe point (1, 2, — 1)has maximum magnitude g4 in the

direction parallel to y- axis.

Show that V2F(r) = F"(F) —?—f’(r]l Lwherer =+ X2 + 2 + 2. &

— P 5
A vector field is given by A = (%2 + xy2)7 + (¥° + x2y)j . Show that the field is irrotational !

and find the scalar potential.
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