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M.E/M.TECH. DEGREE EXAMINATIONS, NOV/DEC-2011

REGULATIONS 2009
FIRST SEMESTER
MA 908 - APPLIED MATHEMATICS FOR
ELECTRONICS ENGINEERS
APPLIED ELECTRONICS
(Common to VLSI Design)

Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10%2=20 marks)

Define Boolean algebra.
Classify fuzzy propositions.
Define singular value decomposition.
Write down aﬂ application of Toeplitz matrices.
A continuous RV X has the pdf f(x) is given by
F(x) = Ce™,—0 < x < o0, Find the value of C.
Let X be a continucus random variable with PDF
f(x)=[:—zif1<x<5A
0, otherwise
Find the probability density function of Y =2X - 3.
State Bellman’s principle of optimality.
What are the applications of dynamic programming?

Consider an M/M/ I queuing system. Find the probability
that there are at least n customers in the system.




[image: image2.png]10.

11

12.

13.

State Little’s formulae.

PART-B (5x16=80 marks)

(a) Explain fuzzy quantifiers of first and second
kind.

Or

b © Define Lukasiewicz, Bochvar and
Kleene, the best known three valued
logics in terms of the primitivesA, V,=
and <.

(i) Define: Logic formulag, the inference
rule - modus tollens.

@ @ Determine the Cholesky decomposition
4 20 -
forA= [—21' 10 1 ]
i 1 9
Gi) Comstruct a QR decomposition for the
-4 2 2
matrix 4 = [ 3 -3 S]A
6 6 0
Or
®) @) Prove that the vector £€X minimizes
\|b — Axli, if and only if A"A % = A" b.
(i) Solve the following system of equations
in the least-squares sense
x3+ 2% =1 4 2x5 4 203 + 3%, = 2.

@ W Let X be a normal distribution with
parameters p and o. Show that
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(a) The odd order central moments are
zero, l.e.
Hzra1 = E[(X —w)¥] = 0 for
r=012..

(b) The even order central moments are

=E[(X - p)?+'] = 1.3. 5 (Zr - 1)e?
forr =0,

{c) The first four central moments are
=0 = 0% 43 = Oand gy = 30

In a component manufacturing industry, (8)
there is small probability of 1/500 for
any component to be defective. The
components ‘are supplied in packets of

10. Use Paisson distribution to calculate

the approximate number of packets
containing

(a) at least one defective, and

(b) at most one defective, in a
congignment of 1000 packets.

Or

Prove memory less property of (4)
exponential distribution

The time required to repair a machine is [C)]
exponentially distributed with
parameter 1/2. What is the probability
that a repair time exceeds 2 hours?
What is the conditional probability that
a repair time takes at least 10 hours
given that its duration exceeds 9 hours?
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(a)

(b)

(iii) A random variable X has the following (8)
probability distribution:

x: -2 -1 0 1 2 3

fixy: (0.1 |k 02 |2k |03 |3k

Find

(a) The value of k.
(b) Evaluate P(X<2) and P(-2<X<2).

(c) Find the cumulative distribution
of X.

(d) Evaluate the mean of X.

Minimize z = x} +x} +x3; 8. t. (16)
¥, + %y + %3 215, x1,52,%3 2 0.

Do the above problem with condition x; +x; +
x3 2k, where k is a known positive real
number.

Or

From the data given below find the positive (16)
integer quantity of each item to be placed in a

bag, so that the total weight does not exceed W

and the total value is maximum.

Items 1 1 2 3 4 W=19
Weights ofitemsw;, 1 3 4 6
Values of items v; 1 5 7 11
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A bank has two tellers working on
savings accounts. The first teller
handles withdrawals only. The second
teller handles deposits only. 1t has been
found that the service time distribution
for both deposits and withdrawals are
exponential with mean service time 3
min/customer. Depositors are found to
arrive in Poisson fashion throughout the
day with mean agrival rate of 16/hour.
Withdrawers also arrive in Poisson
fashion but with mean arrival rate of
14/hour. What would be effect on the
average waiting time for depositors and
withdrawers if each teller could handle
both withdrawers and deposits? What
could be the effect if this could be
accomplished by increasing the mean
service time to 3.5 minute?

Customers arrive at a watch repair shop
according to a Poisson process at a rate
of one per every 10 minutes and the
service time is exponential with mean 8
minutes. Find the average number of
customers in the shop (L;) . average
waiting time a customer spends in the
shop (W;) , and the average time 2
customer spends in the queue for
serviceWy.

Or

Derive the probability law for Poisson
process.
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The Gotham Township Police (8)

Department has 5 patrol cars. A patrol
car breaks down and requires service
once every 30 days. The police
department has two repair workers,
each of whom takes an average of 3 days
to repair a car. Breakdown times and
repair times are exponential,

(a) Determine the average number of
police cars in good condition.

(b) Find the average down time for a
police car that needs repairs,

(¢} Find the fraction of the time a
particular repair worker is idle.





