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Answer ALL questions in Module I and II
Answer ONE out of two questions in Modules III, IV and V
All Questions Carry Equal Marks
All parts of the question must be answered in one place only

MODULE -1

2
% + % = t2 + 2t given that y(0)=4, 3 (0) = —2.
[BL: Apply| CO: 1|Marks: 7]
4
(s2+2s+5)?
[BL: Apply| CO: 2|Marks: 7]

1. (a) Using Laplace transform, solve

(b) Using convolution theorem find the inverse Laplace transform of

MODULE - II

2. (a) If F(S) and G(S) are the Fourier transforms of f(x) and g(x) respectively then prove the following
i) F(af(z) 4+ bg(z)) = aF(S) + bG(S)

ii) Fs(f(z)cosax) = 1/2(Fs(S + a) + Fs(S —a)) [BL: Apply| CO: 3|Marks: 7]
, Lz <1 .
(b) Express the function f(z) = 0 ) as a Fourier integral. Hence, evaluate
T >
i £OO sm)\cos)\xd)\
A
ii) LL SH)I\ dA [BL: Apply| CO: 3|Marks: 7]

MODULE - III

16
3. (a) Using double integrals show that the area between the parabolas y? = 4ax and x? = 4ay is ?aQ

[BL: Apply| CO: 4|Marks: 7]

2

(b) Evaluate L£ > LL = e~ (@ +y?) dxdy by changing to polar coordinates and hence evaluate Joﬂ > e dr.
[BL: Apply| CO: 4|Marks: 7]

4 2y/z [VAaz—x2
4. (a) Solve xdydz BL: Apply : 4|Marks: 7
Sol Ve dxdyd Apply| CO k

— —
(b) Evaluate fc Adrit 4 = (322 + 63/)7> - 14y27> +20x2% k and C is the curve x = t,y = t2,2 = t3
from (0,0,0) to (1,1,1). [BL: Apply| CO: 4|Marks: 7]
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MODULE - IV

_>
(a) Find the value of ‘a’ if the vector field (ax?y + yz)7> + (zy? — x22)7 + (2zy — 22%y?) k has zero
divergence. Find the curl of the vector field when it has zero divergence.
[BL: Apply| CO: 5|Marks: 7]

(b) Evaluate by Green’s theorem fc e *(sinydx + cosydy) where C is the rectangle with vertices

(0,0, (x,0), (m, 5), (0, 5) [BL: Apply| CO: 5[Marks: 7]

2

%
(a) Using the Gauss divergence theorem, evaluate f f s ?.WdS , Where ? = :L’37 + y37 + 2%k and
S is the sphere 22 + 3% + 22 = a?. [BL: Apply| CO: 5|Marks: 7]

b) Evaluate zydz + zy?dy) by Stoke’s theorem, C is the square in the XY-plane with vertices
( c
(1,0),(-1,0),(0,1),(0,—-1). [BL: Apply| CO: 5|Marks: 7]

MODULE -V

(a) Find the singular solution of z = pz + qy. [BL: Apply| CO: 6|Marks: 7]
(b) Solve z%(y — 2)p + y%(z — x)q = 2%(x — y) [BL: Apply| CO: 6|Marks: 7]
(a) Form partial differential equation by eliminating the arbitrary constant a and b from the equations

' 22 g2

1) 2z = ﬁ + b7

i) z=(r—a)?+(y—b)2+1 [BL: Apply| CO: 6|Marks: 7]

(b) Find the partial differential equation px+qy=pq by Charpit method.
[BL: Apply| CO: 6/Marks: 7]
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