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1.  Answer the following questions :
(a) Write the existence theorem of Laplace equation.

3w
(b) Findthe Inverse Laplace transform of 52(32 +ng]

(c) Findthe Laplace transform of an t- step function.
(d) Explain convergence of a Fourier series.
(e} Whatis the importance of halfrange series ?

(f) What is the physical significance of divergence, how it is related to the
Laplacian ?

(@) Find A?f where f= e®-¥* cos 2xy

(h) Prove thatdiv{curlv) =0
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transform.

Using Laplace equation , solve the differential equation

)y{x)dx using Laplace

5

y' -5y +6y=4e' O<t<2 and 0if t 2 withy(0) =1,y (0)=-2. 5

Solve the equation by the transform method :

!
%+2y+jydt = sint, y(0) = 0, y'(0) = 1
0

Find the Fourier sine series expansion of
fix)=x,0<x>Mand M—-x, [T <x<2I1

Using Fourier integral representation, show that

- ) 0, if x<O
+
ICDSWK WESII"I WX dw = m'2, H x=0
1+w .
0 e *, if x>0

Find the Fourier series expansion of f(x) = [1sinIIx,0<x < 1.

Find the Fourier sine transform of f(x) = e~ hence evaluate

a0

J'xsinmx

1+ %2 dx

Find the acute angle between the surfaces
xyz? = 3x + 2% and 3x® —y? + 2z = 1 at the point (1, -2,1).

5

5

Find the directional derivative of xyz® + xz at (1,1,1) in the direction of the

normal to the surface 3xy® +y +z at (0,1,1)

Find the scalar potential of f = (6xy + 2%)| +( 3x*—z )j+(3:{22.— y)kK.
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If F=[y-2x ,3x + 2y] is velocity of a fluid, then find the circulation of ‘F’
around a circle in the xy-plane with centre at origin and radius 5. 5

Determine whether the line integral 5
_[Exyfdx + (x2y? + z cos yz)dy + (2x%yz + y cos yz) dz is independent of
the path of integration. If so, then evaluate it from (1,0,1) to (0,11/2,1).

Find the surface integral ”F .ndA, where F=[x2.,e¥,1], 5
S:x+y+z=1,x20y=20,z=20.

Verify Gauss divergence theorem fora

F=[y, x, z°] the cylindrical region S give



