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Answer Part-A which is compulsory and any four from Part-B.
The figures in the right hand margin indicate marks.
Part — A (Answer all the questions)
Q1 Answer the following questions: multiple type or dash fill up type (2 x10)

The inverse Laplace transform of _ b is

@2+9Y
b) The Laplace transform of sintxu(t —2x) is

c :
) The inverse Laplace transform of _ 3 is

s? +6s5+18

d) The Fourier series of sin? x is
e) The smallest positive period of sin zx is

f) ~ N _ _ =
IfF(t)=ti +sint j+t*k then %:

9) If f(x,y,2)=xyz then Vf =
h) For a scalar field f, Curl(gradf) =
i) The value of B(2, 3) =
J) Thesurface F(u,v)=[acosv, asinv, u] represents a

Q2 Answer the following questions: Short answer type (2 x 10)
a) Represent the curve x2 +y? =1, y =z parametrically.

b)  Evaluate the divergence of xyz(xi +y j +zK).

C) Evaluate the curl of sinyi +cosz j +k
d) Find the surface normal to the surface F(u,v) =[ucosv, usinv, cu]

Find the direction of maximum increase of the function

at (0, 1, 2).
X% +y?

f) " Find the limits of the double integration ” f (X, y)dydx over the triangle with
vertices (0 0), (1,0), and (1,1).

d) Find the Laplace transform of the function f (t) =t?, 0<t<1, 0 otherwise.

Evaluate the convolution @' *e ™" by integration

i) Find the value to which the Fourier series of the function f(x)=X, 0<x<2x

will converge at x =27
J) Compute I'(-3.5)
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Q3

Q4

Q5

Q6

Q7

Q8

Q9

b)

Part — B (Answer any four questions)
Use Laplace transform to solve y"+6y'+8y =e ™ —e™, y(0)=0, y'(0) =0.
Provide the details of your work.

: : 1) . :
Provide the inverse Laplace transform of In (S—Jrl) with details of all steps.
S —

Provide the details of the solution of the given equation.
y"+3y'+2y=r(t), r(t)=1if 0<t<l 0ift>1 y(0)=0, y'(0)=0

t
Solve the integral equation y(t) = 1—I (t—-7)y(r)dr.
0

Using Green'’s theorem evaluate Djlf(r)[df counter clockwise where C is the
C

boundary of the triangle with vertices (0,0), (2,0) and (2,1). F(r) =[-¢’, e*].
(4,1,2)

Show that the integral J (3ydx+3xdy +22dz) is independent of path hence
(0,0,0)

evaluate it.

Using divergence theorem evaluate ” F.AdA where F =[cosy,sinx,cosz], S
S

is the surface of x* +y? <4, |z| < 2. Provide the details of your work.
Find the area enclosed by the cardioid r = a(1 — cos8), 0< 0 < 21T,

Work out in detaill to find the Fourier series for the function
f(x)=0,-2<x<0, f(x)=2,0<x< 2, period = 4

Work out in detail to find the Fourier sine series for the function
f(x)=x, 0<x<L.

Work out in detail to find the Fourier integral of the function
f(x)=0,x<0, f(0)=n/2, & f(X)=ne™™, x>0

Work out in detail to find the Fourier transform of the function f(x) where
f(x)=1 0<x<1, & f(x) =0 otherwise.

(g

1 X 1/2 6
Show that 'f( 3) dx=—F>~%
0 1-x r(l)
3

Find the scalar field f for which the vector field grad f =[—,§,——}.

. Provide the details of your work.
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