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| M.Sec. 1st Seme, Examination
' ELECTRONICS
PAPER—ELC-101
Full Marks : 50
: ‘ Time : 2 Hours
Thé figures in the right-hand margin indicate full marks.

Cand!dates are required to give their answers in their
own words as far as practicable.

HNllustrate the answers wherever necessary.

Mathematical Methods

Group-A
1. Answer any four questions : 4x2

(a} Write down the change of scale property of Laplace trans-
form.

{0 .
(o) Show that [; I') is a unitary matrix.
{c) State Liouwville’s theorem.

{Turer Quer)



(d}- State convolution theorem in Laplace transform.

{e) PFound of the following numbers correct up to 4-decimal
places :
() 40.35856 (i} 2.789654 i) 0.560012 (iv) 0.003156

x4

B s

{fi What doyou mean by relative error and percentage error ?
1+1

(g} 1f Ax = 0.005 and Ay = 0.001 be the absolute errors in
x = 2.11 and y = 4.15, find the relative error in
computation of x + vy,

thj Ify = 4x% - 5%, find the percentage civorinyatx = 1, if
the error in x = 0.04.

Group~H
2. Answer any four questions : 434

(a) Find the analytic function
wiz) = ufx, ¥} + iv(s, 5}
ifufx, y) = »3 - a2 an
vix, ¥l = ¢V gin 3

{b) Using the convolution Inteeral, caletinte
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{€), Prove that the recurrence relation

2Jy, (x) = Jq_1(x) - Jp(x)
. where J_{x) is Bessel function of order n.

(d) If F(t) = t and G{t) = t>, a > -1, b > -1 show that the
convolution F * G is given by

1
F*G=ta+b+lJ.ya(l—y)bdy,
0

(e) Describe the graphical interpretation of Bisection method.

() Find a position root of x + In x -2 = 0, by Newton-Raphson
method, correct to six significant figures.

V

2
[z} Evaluation f VYsinx dx, taking n = 6, correct up to

J0
four significant figures by Simpson’s ene-third rule.
(n} Compute the root of the equation 2x - log;,x - 7 = 0, by

Regula-Falsi method, which is in between 3 and 4, correct
to three decimal places.

Group-C
G. Answer any hwo questions : 2x8
" {a) (i) State Cauchy’s integral theorem and apply the

Cauchy-Riemann condition to prove it.
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1
{i) Expand (T-_zi in a Taylor’s series about Zy=i.
(2+4)+2

) (i) State and prove the convolution theorem for Fou-
rier transform,.

—ax

({ii) Find the Fourier sine transform of < (2+3)+3

(c) Compute y{0.6), by Range-Kutta method correct to five
decimal places, from the equation

g—y-=xY.Y(0)=2,takingh=O.2.
X

(d) Solve the system of equations, by Gauss elimination
method
3xl +QXQ— ZX3“ 11

4x) + 2%, + 13x4 = 24
4xl i 21[2 + X3 =-8

finternal Assessment — 10 Marks]
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