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Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.

1.  Answer the following questions : 2x10
(a) Define Dirac's delta function.

(b) Find the convolution of Sinut*

(c) Write the formula for Fourier franjsform of derjvalives.
)

(d) Whatis Fourierintegral repre.éé?;ig_tion i
(e) If f=xy—-yz,then find grad (f7)\;‘ SUNS
(f) * Define vector field and scalar field.

(g) Whatis the geometrical significance of curl /4

(h) State Laplace’s equation and its importance.

2 2
(i) Evaluate_[jyy (x%y + 3x)dx
0
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How can we convert line integrals to surface integrals ? State the conditions

in the corresponding theorem.

Solve the given initial value problem by Laplace transform

Y" -2y +2y=8e'cost, y(0)= 16,y (0)=-16 5
Find the inverse Laplace transform of the given function 5
s+1 _g
—8
(i) 2
35+ 4

M) 9 45,5

Solve the integral y(t)(t — t)dt using Laplac Transform.

5

Find Fourier series expansion of f(x) = cosax intherange Oto 211. 5
Find Fourier transform of f(x) =e ™ ifx ~ 0 and 0if x<0 5
Find the Fourier cosine integral representation of 5

X%, 0<x<1
f(x) =+

0 x=1
Find the directional derivative of f = 3xyz — xy* at (1,2,2) in the direction of
normal to the surface x? +y? —-z?=1at(1,1,1). 5
Prove that div(u xv)=v.curlu—ucurlv. 5

Find atangent vector and its corresponding unit tangent vector of the curve
r(t) = costi+2sintj atthe point (1/2, v 3,0) 5

Find the scalar potential of V =[ye*, e* 1] 5

Determine whether the line integral is Jccs{x + yz)(dx + zdy + ydz)
independent of the path or not . If so, then evaluate it from (1,0,1) to
(0,11/2,1). 5
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Find the moment of inertia of alaminaS: x*+y?=2z% 0 < z < h ofdensity
1 about the z-axis. o

Verify Stokes theorem for a vector field defind by F = (x? — y?) i +2xy j in
the rectangular region in the xy-plane bo

y=0,y=b.

Find the surface integral “‘F.ndﬁu.

S:r=[ucosv,usinv,u], 0 <u< 30



