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Time : Three Hours Maximum : 100 Marks

Answer ALL questions.

PART - A (10x2=20 Marks)

et
1. Find the complete solution of p = 2gx.

2. Solve (D2 - 6DD' + 9D'?) z = 0.

3. State the Dirichlet's conditions.

4. Sketch the even extension of the function f (x) = sin x, 0 <x <.
5. Classify the two-dimensional steady state heat conduction equation.

6. Give the mathematical formulation of the problem of one-dimensional heat
conduction in a rod of length [ with insulated ends and with initial temperature
f (x).

7. State the convolution theorem for Fourier Transforms.
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8. Show that g, [f (x)cos ax] = %{Fc (s+a)+F,(s—a)} where 3 [f(x)] =TF (s) is the

10.

NI

12.

Fourier cosine transform of f (x).

a
State the initial and final value theorems of Z-transforms.

. Show that Z[a“ f(n)] = F(E) where Z [f(n)] = F(z) is the Z-transform of f (x).

PART -B (6%x16=80 Marks)
a) 1) Solve (D3 -2D2 D) z = sin (x + 2y) + 3x2 y. (10)
11) Form the partial differential equation by eliminating the arbitrary
functions from u = f (x + ct) + g (x — ct). (6)
(OR)
b) i) Solve (x2—yz)p+ 2 -2x)q= (22 - Xy). (10)
ii) Solve p —x2 = q + y2. (6)
a) 1) Find the Fourier series of f (x) = x2 in (0, 21). Hence deduce that
2
l+—1-+l+i+... -
17 28 mBlMa® 6 (10)
1) Find the complex form of the Fourier series of f (x) = cos ax in (-m, %),
where ‘a’ is neither zero nor an integer. (6)
(OR)
b) i) Obtain the constant term and the first three harmonics in the Fourier
Cosine series of y = f (x) in (0, 6) from the following table. (10)

x |0|1]2(3|4]|5
y |4]|8[15|7(6]|2

i) Find the Fourier series expansion of f (x) =sin axin (-, 1). (6)

13. a) 1) Solveu, = a2 u,, by the method of separation of variables and obtain all

possible solutions. (8)

ii) A rectangular plate with insulated surfaces is 8 cm wide and so long
compared to its width that it may be considered as an infinite plate.

X
If the temperature along the short edge y = 01is u (x, 0) = 100 sin [E—J,
0 <x < 8 while two long edges x = 0 & x = 8 as well as the other short edge

are kept at 0°C, then find the steady state temperature at any point of
the plate. ' )]

(OR)
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b) i) Solve the problem of a tightly stretched string with fixed end points
x = 0 & x = 1 which is initially in the positiony = f (x) and which is initially

set vibrating by giving to each of its points a velocity %% =g(x)att=0. (10)
ii) Classify the partial differential equation

(1—x2) f o — 2xyf,, + (L —yD) £, =0. (6)
o . 1, || < a
14. a) i) Find the Fourier transform of f (x) where f (x) = and
2 ing 0, |¢f > a>0
hence evaluate IT dx (10)
0
i1) Show that s is self-reciprocal under the Fourier cosine transform. (6)
Jx
(OR)
b) i) Find the Fourier cosine and sine transforms of 2%, a > 0 and hence
deduce their inversion formulae. (10)
.. . s . T dx
ii) Using Parseval’s identity, evaluate {m va>0. (6)
15. a) i) Find Z {sin bt} and hence find Z {e~% sin bt}. (8)
8z°
.o A —1 : .
i1) Find Z { @21z + 1)} using convolution theorem. €)]
(OR)

b) i) Using Z-transforms, solve the difference equation ¥, 40 =7 ¥n+1 ¥ 12y =27
given y,=y; = 0. Use partial fraction method to find the inverse
Z-transform. (8)

ii) Using residue method, find Z™ {;“_—gz—_l_—z'} (8)




: mm L::!"l.'t'f illpm ﬂi’ﬂfﬂ-‘.ﬁ dop L = :m.r :TI}E. i J
) o=yl T Gl b Aty B W M s e A - - I“\

| - trmn et o tan i Ablnl 1 1
ﬁ‘ﬁﬂ ] Ue e H® . e Sl -a (0 '
- -

h.:ﬂnlu wd < H I\}'nu‘!ﬂé‘“'mlﬁ‘fﬂ 1 hﬂl"l‘ mEme n'Fl 11'||I|TI'I‘F| l] |t- _']ﬂ
m ﬁE[ ki [l .nl'rrﬂ]_[

W .nhnlmm!-ﬂnhm!-ﬁliﬂﬂ}-Ji .ﬂ.m[r i

ﬂﬂwwmm:u a.
it e St A v B o ikl S B i e
mummﬁfmﬁmf'wmbw

. e,

" = 0 .t'i'— m“;w: uit ..MEWLI Ao
o ) i
™ Ok Hrs [ n—-mww

N —

55 3g




