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[Min. Passing Marks : 24

Attempt any five questions, selecting one question from
each unit. All questions. carry-equal marks. Schematic
diagrams must be shown wherever necessary. Any data you feel
missing suitably be assumed tnd stuted ‘¢letirly,

Units of quantities used/calculated must be stated clearly.
Figures on the right hand _.frjide _il;!_.c_;‘lic_a:te _}full!‘n;gr{q.ls; N

Use of following supporting matedéllis'ﬁé}fﬂitted during examination:

{Mentioned in form No. 205) .

1. Non-programmable Scientific Calculator * 2. . Nil
UNIT - I
1 (a) The error function is defined ‘as

u;‘ j ¢ ~u? du
R _
Find the Laplace transform of the error function and hence
prove that :

1

I erfe Nt )= Vs+1[Ws+1+1]

(b) Solve the ordinary linear differential equation
2 . . '
d y+m?‘y=acosm,r>0
dt
give that y(0)=y, and y'(0)=y State the COﬂdlthl'l when _
the solution so obtained does not exlst

OR -
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Find the inverse Laplace transform of the following :

1 =8

. .. ¢
0 — )

hY
7 3
(85-27) 3 §T "

3+3
Give the statement of convolution theorem on imverse Laplace
transform. Justify it with a suitable example. ‘
2
The equation

N . XS —xx X .
Y(x,s)=ce” +c¢"" —— denotes the general solution
¥

of a PDE obtained by Laplace transform method. ¥f the
solution satisfies the initial conditions y(x,0)=y,(x,0)=0
and y remains finite for x —co,7 —eo followed by y(0.1)=0,
then find the ultimate solution of the PDE. -
8
UNIT-II

Find the Fourier series for the function f(x) defined by

sen(x), x #0 (lies between —mwand @
f(x)“{s() ( andr )

0 Lx=0
where sgn(x) denotes the signum function. 8
Find the z-transform of the Dirac's delta function given by
] n=0 -
5, =
" [0 , n#0 ' 4

z .
Find the inverse z-transform of iog(;—;]-) using power series
method. _ ' 4
OR
Compute approximately, the Fourier coefficients . a).«)

and b, b, in the Fourier series expansion of function tabulated
as follows :

x:|l0|1 {23415
y:|9118124128 2620

Find the amplitude of the first harmonic.
10
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4 (a)
M)

Find the inverse z-transform of 2 . I<|zj<2
25 -3z+
6
UNIT-HI
Find the Fourier transform of the function f{ x)=|x|c_i"'|-
6

Use the method of Fourier transform to obtain the
displacement u(x,1) of an infinite string, given that the
string is initially at rest and the initial displacement is

" x), —eo < x <. Show that the solution can be represented

-

by, n(x‘y)=%[f(x+c!)+f(x—cr):|,

Find the temperature distribution in a bar of length L, with

10
OR
Use inverse cosine transform to find f(x) in
J:f (x)cosAx dx = e
6

its both ends and lateral surface insulated when the initial

temperature in the bar 1s f (x}. Deduce the expression for

temperature if f(x)= ¥ and 7. =10-

10
UNIT-IV
22 +3iz-2 g
Determine where the function f(z)= PRI T
5 , Z=1

continuous ? Can the function be .reﬁned to make it continuous
at z=—i ? 8

Evaluate fi} where C is the square with vertices at

+1 +i

=1, &

4
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Find the analytic function w =u+iv, if the real part is given

by u=e cosy- 4
OR

Prove that the cross-ratio of four points is invariant under

a bilinear transformation. rtuonline.com 6

The ML-inequality of an analytic function f(z) is

<ML

'[f(z)d:

=

where |f(z)|<SM everywhere on C and L is the length of the

curve. Use this inequality to find an upper bound for the

absolute value of the integral J(PZ—F}JZ where ¢ is the
C

boundary of the triangle with vertices at Z=0,-4,3/.

10
UNIT - V
Expand f(z)=sinz in a Taylor's series about Z:Z
6
HY
d0
Evaluate /= ——2a—?,a>0.
n @ +sin“6
10
OR
Show, by contour integration, that
Y k= rcz (I—e“”),a>0. 8
0 x(a2+x2) 2a
rtuonline.com
. , 72249218 _
Find the Laurent series of f(z)= ———— in the regions :
) O0<|z+3}<3
i) 3<|z+3|<6
() |z+3]>6.
8
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