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M.E./M.Tech. DEGREE EXAMINATIONS,
JANUARY 2011.

FIRST SEMESTER
POWER ELECTRONICS AND DRIVES

MA 902 — APPLIED MATHEMATICS FOR ELECTRICAL
ENGINEERS *

(Commen to Various Branches)
(REGULATIONS 2009)

Time : Three hours Maximum : 100 marks

\ . Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Find a generalised eigenvector of rank ‘2’ corresponding to
e 5 1 0

an eigenvalue 1= 5 for the matrix [0 5 1].
0 0 5

2. Explain least square solution.
3. When do you use artificial variables?

4. Define feasible solution.
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Define moment generating function of a random variable,

If X is uniformly distributed in (-7/2, #/2), find the
probability density function of Y =tan X.

Write down the four Markovian Queueing models.

What do you mean by Transient state and Steady state
queueing systems?

Write down the Standard Five point formula.
Give the Crank Nicholson difference scheme to solve the
equation #, =a’u,. k

PART B — (5 16 = 80 marks)

(@) () Find the Pseudo inverse of the matrix

PUEEESLELERAT an
-10 2.-2 3

i) Construet QR decomposition for the matrix

4 3 -2
3 1 -1y 6)
-2 -1 0
’ \ ' Or
() Constriict a singular value decomposition for the
=3 1
-2 1
-1 1
matrix [ 0 1] . (16)
11
2 1
3 1 T2
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(@)

®)

Solve by Simplex method, the following LPP
Minimize z=x,—3x;+2%3

Subject to the constraints (16)
3, —xy +2x, <7

-2, +4x, <12

—4x, +3x, +8%3 <10

Xq,%9,%320.

or ”

A salesman has to visit five cities A, B, C, D and E.
The distances (in hundred. km.) between the five
cities are given-in the folowing table, If the
salesman starts from city A and has to come back to
city A, which route should he select so that the total

distance travelled by him is minimized? (16)
To
A B C D E
A 3 4
From B | 4 - 6 3 4
ci7 6 - 7 5
D| 3 3 7 - 7
E | 4 4 5 7
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(i) The time (in hours) requir

In a certain distribution, the probabili

density function is given by

fla)=hx(2-x),0<x<2. Find &k, mean &
variance of the distribution. 1

jred to repair

machine is exponentially distributed W

parameter A=¥2.

(1) What is tﬁe 'probability that the rep

time exceeds 2 hours?
h:

(@ Whatis the conditional probability t
1

repair takes atleast 10 hours given
its duration exceeds 9 hours?

Or

‘(i) \F‘mryl the megf of exponential distribu

.Hende find its mean and variance.

i) If the actual amount of instant coffee wh
filling machine puts into ‘6-ounce’ jars
yandom variable having normal distrib
with S.D = 0.05 ounce and if only 3% of th
are to contain less than 6 ounces of ¢

what must be the mean fill of these jars?

‘ G
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(a)

(b)

If people arrive to purchase cinema tickets at the
average rate of 6 per minute, it takes an average of
7.5 seconds to purchase a ticket. If a person arrives 2
minutes before the picture starts and if it takes
exactly 1.5 minutes to reach the correct seat after
purchasing the ticket,

(©  Can he expect to be seated for the start of the
picture?

(ii) What is the probability that he will be seated
for the start of the picture?.

(iii) How early must he arrive in order to be 99%
sure of being seated for the start of the
picture? (16)

Or

A group of engineers has 2 terminals available to aid
in’ their calculation. The average computing job
requires 20 mirutes of terminal time and each
engineer requites some computation about once
every half an hour. Assume that these are
distributed according to an exponential distribution.
If there are 6 engineers in the group, find

(i) the expected number of engineers waiting to
use one of the terminals and in the computing
centre and

(i) the total time lost per day. (18)

5
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(a)

(b}

®

(i)

Using finite difference method, solve for v
given the differential equation
y"+y+1:0,xe(0,1) and boundary conditions

5(0)=7(1)=0, taking @) h=Y2 G h=1/4. QO

e
Solve : %—l:— T‘::O given u(0,£)=0, u(4,1)=0,
I

ulx, 0)=x(4-x). Assume h=1. Find the value
of 1 upto t=5 sec. (6)

Or

Find by the Liebmann's method, the values at th
interior lattice points of a square region of th
harmonic function 1 whose boundary values are a

shown in the following figure :

(1€





