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Note: (a) All questions are compulsory.
(b) The candidate is allowed to make suitable numeric assumptions whef%;}amred

Jor solving problems

(c) Use of a scientific calculator is allowed.

). No. Question CO | Marks
Q1 Consider the subspace W = Span {w1, w2, ws} of “_"7. s, 1 5 -
3\ -5\
Wy = | i 2 =
3/
Using the Gram—Schmidt process, ¢4
Q2 Consider the 1 4
1
A= 1

a) Determme the i r i/alues of A.
b) Compu sfalue decomposition (SVD) of A.

Q3 Succcssﬁll ple entatlon of a new system is based on three | 2 4
independ; odill - Module-1 works properly with probability 0.96.
For d module-3 these probabilities are 0.95 and 0.90

resp ly ompute the probability that at least one of these three
ifs to work properly.

i he Re ews editor for a certain scientific journal decides whether the | 2 4
; &:%-;re lgw for any particular book should be short (1—2 pages), medium
. pages) or long (56 pages). Data on recent reviews indicates that
s \}0 % of them are short, 30 % are medium, and the other 10 % are long.
Reviews are submitted in either Word or LaTeX. For short reviews, 80
% are in Word, whereas 50 % of medium reviews are in Word and
30 % of long reviews are in Word. Suppose a recent review is
randomly selected.
a) What is the probability that the selected review was submitted
in Word format?
b) If the selected review was submitted in Word format, what is
the probability of it being long?
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Q5 | A web server receives requests from users that can be of three types: | 2 4
static page request (X = I) with probability 0.5; database query
(X = 2} with probability 0.3, file upload (X = 3) with probability 0.2
The random variable X denotes the type of request received in a time
unit. Evaluate the following:

a) Expectation of X.

b) Variance of X.

Q6 | A web application records the response time T (in seconds) of a server | 3
for processing a request. The response time is modeled as a continuous a%

random variable with the following probability density function: 5%: )

f(t) _ {Zt, 0<t<1 &%“v; f '

0, elsewhere
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