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1) All questions are COMPULSORY.
2) Figures to the right indicate FULL marks.
3) Use non programmable CALCULATOR allowed.

4) Assume suitable data if necessary.
Q1 a 2 ‘ 05
) Solve: d 3/—7@+6y=e4*. ©5)
dx” dx
b) Solve: g’zziy_:___?’z ) ©03)
2x -y 4xy -2z
OR
a)  Solve: ( D’ -2D+ 2) y=e" tanx by the method of variation of parameters. (05)
b / 05
) Solve: uzr—d- r@}+ar3. 03)
dr| dr
Q.2 A string is stretched and fastened to two points L apart. Motion is started by  (10)

) . o . X D
displacing the string in the form u=a smT from which it is released at

time =0 . Find the displacement u(x,t) from one end.

OR

A rectangular plate with insulated surface is 10 cm wide and so long to its  (10)
width that it may be considered infinite in length without introducing an
appreciable error. If the temperature of the short edge y=0 is given by,

_[20x, 0<x<S
1o, 5<x<I10

and the two long edges x=0,x=10 as well as the other short edge are kept at
0°C, then find the steady state temperature distribution at any point (x, y) .

Q.3 a) Using Fourier integral reptesentation, show that (05)
0 43 .
_‘%—im—{{dl: Z e cosx, wherex >0
g A +4
b) Find the Fourier cosine transform of ) (05)
1) 1, 0<x<l
X)=
0, x>1

OR

) 1 10
Find the Fourier cosine transform of f(x)= T (10)
+x
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Q4

Q.5

Q.6

b)

b)

b)

3 smht

Evaluate by using Laplace transform _"e
0

Using partial fractions, find the inverse Laplace transform of
1

(s+2)(52 +2s+2> '

OR

Solve the following differential equation by using Laplace transform.

Yi+y=t, y(0)=1, y'(0)=-2..

Use the convolution theorem to find inverse Laplace transform of the function
1

s(s?+a’)

For the curve x=cos?+rsinz,y=sint—fcost, find the tangential and normal
components of acceleration at any time t.
Find directional derivative of ¢ =x’yz+4xz" at the point (1, -2, -1) in the

direction of vector 2i— j—2k .
OR

Prove that F =(2xy+z°)i+x%j +3xz°k is irrotational force field. Hence
find corresponding scalar potential.

Show that V? {a—'b}:o .
r

Verify Green’s Lemma in the plane for C.f (3x* =8y )dx +(4y—6xy) dy where
P
C is the boundary defined x=0, y=0, x+y=1.

OR

Verify Divergence theorem for F=4xzi- y2}+ yz/; and S, the surface of the
cube bounded by the planes x=0,x=2,y=0, y=2,z=0,z=2.
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