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M.E./M.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
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'FIRST SEMESTER

03/)/5

ELECTRONICS

MA 1616 A — APPLIED MATHEMATICS FOR ELECTRONICS ENGINEERS
(with eﬁect from 2006-2007)

(Common> to VLSI, Computer Communication, Applied Electronics,
Communication Systems)

Time : Three hours Maximum : 100 marks
Statistical tables may be permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  Write down the convergence criterion of the matrix system AX =B in
Gauss-Jacobi iteration method.

i : 12 '
2.  Find the dominant eigen value of the matrix [3 4} by power method.

3.  Obtain the most general solution of the wave equation u, =c’u_ satisfying
conditions

(@) u(0,t)=u(2,t)=0
(b) - u,(x,0)=0:

4.  Write down the general solution of the wave equation u, —c’u_=0.
5.  What are the values of J,,,(x) and J_;,,(x)?
6.  Write down the Rodrigue’s formula for the Legendre polynomials p, (x)

: 2/3 at x=1
7.  Find the moment generating function where f(x)=41/3 at x=2
0 otherwise

Also find the mean.
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Let X be a continuous random variable with pdf f(x)= {

o

x/12, 1<x<5.
0, elsewhereh

Find the probability density function of Y = 2X - 3.

What are the characteristics of queuing models?

What is the average waiting time in M /G/1 system?

(a)

(b)

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

(1) Apply Gauss elimination method to solve the equations

x+4dy-z2=-5;x+y-62=-12;3x-y-2z=4. (8)

(i) Solve, by Gauss-Seidel iteration method, the equations
20x +y—22 =17 ; 3x + 20y -2 = -18; 2x -3y + 20z = 25. (8)
: Or

(i) Solve by triangularization method, the following system
x+5y+2=14;2x+y+32=13, 3x + y+ 4z =17. (8)

261 2
(i1) = Find the numerically largest eigen value of ‘A=|1 3 0 |and the
' 20 ~4

corresponding eigen vector. (8)

Obtain D’ Alembert’s solution of the initial value problem of Cauchy type

describe as u, —c®u,, =0 -w<x<w, t>0 and initial conditions

u(x,0)=¢(x) and u,(x,0)=v(x) where the curve on which initial data &(x)

and v(x) are prescribed is the x -axis. : (16)
Or

A string is stretched and fixed between two points (0, 0) and (I, 0).
Motion is initiated by displacing the string ih the form u = Asin (%) and

released from rest at time ¢ = 0. Find the displacement of any point on

the string at any time ¢ . : (16)
(i) Solve in terms of Bessel functions, the equation
xzy”+xy'+(/1.2x2 —-xz)y=0. (8)
0 -1<x<0
M) If =4’
(u,) f(x) {x, O0<x<1
Show that f(x) = =Py (x)+ ~ P, (x)+ =P, (x) - —-P, (x) + ... (®)
4 2 iogg 5 48
: Or

. e

o
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(i)

(i)

(1)

(ii)

(1)

(ii)

(1)

(i1)

Express J;(x) interms of J,(x)and J,(x). (8)

1
Show that !Pf (x)dx = n=0123.. _ (8)
S

2
2n+1
X is a normal variate with mean 30 and S.D 5. Find the
probabilities that -

(1) 26<X <40

2) X 248 G (8)

The joint pdf of a two-dimensional Rv(X)Y) is given by
v 2

f(x,y)=x_y2+58—, 0<x<2, O0<y<1l. Compute P(X>1),.

P(Y <1/2), P(X >1/Y <1/2), P(Y ST2/X > 1). o AR

Or

If X and Y are independent Poisson variates such that
P(X =1)= P(X =2) and P(Y = 2)=P(Y =3). Find the variance of
X-2y. (8)

Find the correlation coefficient between X and Y. (8)

A person repairing radios finds that the time spent on the radio sets
has an exponential distribution with mean 20 minutes. If the
radios are repaired in the order in which they come in and their
arrival is approximately Poisson with an average rate of 15 for
8 hours day. What is the repairman’s expected idle time each day?
How many jobs are ahead of the average set just brought in? (8)

In a factory cafeteria the customers have to pass through three
counters. The customers buy coupons at the first counter, select and
collect the snacks at the second counter and collect tea at the third.
The server at each counter takes mean average 1.5 minutes
although the distribution of service time is approximately
exponential. If the arrival of customers to the cafeteria is
approximately Poisson at an average rate of 6 per hour, Calculate :

(1) the average time a customer spends waiting in the cafeteria,

(2) the average time of getting the service. (8)
Or ' :
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(1)

(i)

In a heavy machine shop the overhead crane is utilised 75%. Time
study observations gave the average slinging time as 10.5 minutes
with a standard deviation of 8.8 minutes. What is the average
calling rate for the services of the crane and what is .the average
delay in getting the service? If the average service time is cut to
8.0 minutes with standard deviation of 6.0 minutes, how much
reduction will occur an average in the delay of getting served? (12)

In a car inanufacturing plant, a loading crane takes exactly
10 minutes to load a car into a wagon and again come back to the
position to load another car. If the arrival of cars is a Poisson

stream at an average of one every 20 minutes, calculate the average
waiting time of a car. (4)





