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Answer Question No. 1 which is compulsory a
The figures in the right-hand margin in

1. Answer the following questions :
(a) Define Laplace transform of any function.
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(52 +9)

(b) Find the Inverse Laplace transform of

(c) State convolution theorem. How is it helpful ?

(d). Find the smallest positive period of cos (ﬁ n x/L) and tan(n+ 1)x.
(e) Whatis half range series ?

(f) Whatis the physical significance of curl ?

(g) Find the projection of vector a= (5,4,2) over vector b=(321).
(h) Define exactness of an integral.
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(i) f(t)y=({t—-1)2u(t—2)

Evaluate Ij{z sin xy + 3y) dxdy along the straight line x2+y =1,
c

State Green’'s theorem.

Find the Laplace transform of 5

Q) f = EEI'* cosh 3t ﬁ_ﬁ%’? _
Ry Lo

Using Laplace transform, solve the different
y" — 2y'- 8y = 5sin3t when y(0) =1, ¥'(0) = — &

t
Solve the integral equation, y(t) = 2t — I{t—x)y{x]dx using Laplace

0
transform. 5

Find the Fourier series expansion of f(x) =% , - t<x<m. 5

Find the fourier cosine series expansion of f(x) = 3x( 2 — x?) in the range

-—M<X< M, 5
Using Faurier integral representation, show that 5
] ] I‘J, if x<0
_v:smx:x dw={=n/2 |if x=0
+W
0 re ™, if x>0

ad

X sinmx

1+x° ax

Find the Fourier sine transform of f(x) = e 1*|, hence evaluate _[
0

5

Determine the value of “a" such that the vector V = (@x?y +yz) i +{xy*+x2%) j +
(2xyz — 2x%y?) k has zero divergence. 5

Find the directional derivative of f(x,y,z) = 5 ¥*2 at (1,1,-1) in the
direction of the normal to the surface 3xy® +y+z at(0,1,1) 5

Find the scalar potential of f = (6xy + 23) i +(3x®—z) j+ (3xz2’~y)k. 5
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7. (a) I 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

(b) Evaluate the line integral where If.dr where f = (2y + 3)i + xz j +(yz—x)k
: x
along the straight line joining (0,0,0) and (2,1,1). 5

8. Find the surface integral _”F .ndA, where F=[x2,e",1], 10

S:x+y+z=1,x>0,y>0,z20.
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