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SDCTION I

Dorve (any ,nreeJ :

, ^ 4  - ,
\L)  \D-  -  Dy = COS. j r .  COSn.f

1 . (a.) 1121

p,n  n

(ii)
dzv d,v 1- 4 - + - - : - = -
d&1 d$ 1+ e*
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(iu)

t u ,  _

to) 50lve

d,2y z
i,-y= ; tusing variation of parametersl

*, 1'r" * ,*z tJ *zy = tof " * 1l
.cltc" .dx' . \. tc )

the system :

. d u d u
E  

* ,  =  s m l ;  
A + u = c o s l N

Grven that x = 0, u = 1, u = 0.

Or

noNe \any tnree) :

, r .
. . .  d-al dY q - o( r )  - * - + + ! = x " - 3 x " + l

d,x' o'I

(ii) (D2 -4D+gt)y = x? e2,

(iii) (D2 +1) y = sin.r. sin2*

s2-
Gu) 3* y= cosec* [Using variation of parameters]

.le'

^ ,12n, .t-
r, , \  (1 + rt '  !- !  t  (1 t. \  2- t

d.x_ a,t .1 = 2.sin [og (1+*)].

Solve :

d x d y - d z-------------r___ j_ = _

x(2ya - za) y(za -2xa ) 
"(xa 

- ya)'

t5l

q  ( ^ \
IL?I

tDt(b)
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.J. (o |l he deflection of a strut w.ith one end built in (r = 0) and

other supported and subjected to end thrust p; satisfies the

equal ron :

' R lsinor I
} / = ; l _ _ I c o s d x + l - x l .

Y L  A  ] '

where al = Lan al.

r (b) Solve :I

du , Ozu
; : = i ?  - j ,  r t  :
ot dr'

.  f t )  ' ,  In  + \  -  n

t8l

'  
( i i ) .  u ( t ,  t )  =  O

. (iii) u Q, t) is bounded and

( iu )  u( tc ,o)  =Y ^ ,  03x<1.

P.T.O.
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4.

d'u t d-u
_--F = c- ___6'. ,
at' t8l

ol certarn substance the equation

show

i  0 < x < n

"  
f i > r E

(b) rn a cnemlcal

appear as :

dxt , dz
1+ lx = 0'  1= mY and
dt d.t

tc + y + z = z ; where l, m, n are constants. Obtain a differential

equation for z. Also prove that if

..t4'  z =  - : -  = A ,  t = 0
d t

o.  \a)  . Using Fgurier integral represen

.  l 7 t
l - *  r -cos f i ^  "  , "  l :
f -  1  s r n t . x a L = 1 2
. , 0  ^  l n

l -

tation; that :

181

t6l

137621-82

w w
 w

 . s
 t 

u p
 i d

 s 
i d

 . c
 o 

m



;  0 < r < 1

f t r r = i Z - r  I  1 3 r 3 2 t5l
i  x > 2

(c) Use Fourier transform to solve the equation :

1,,  7,2,,
+ = +  9 a a a - ,  f . > 0
dt

subJect to the tollowlng conolf,lons :

,  
( t )  u $ , t )  =  0 ; l > 0

f l  :  0 < * < 1
' , r r  n \  -  l\ L r )  _ , * , " , _ l O  

;  . r > 1

(iii) u(x, , * o*"Uul" 16l

1
6, (a) Find the Fourier sine transform of :. - t6l

(b) Solve the foliowing integral equation :

. l

| /(r). cos l* dx = e-' ', ]" > 0 . t5lI

0

/n) Find nho tr'n,rier transform of :

f t -  *2  ;  l * l < tr ( t r i = t  o  ;  i " l ' 1
.and herice evaluate :.

'  f  / r cos r - s i n r \  . t
I I --- .r-- I cost of . t?l. , \ x - , J A
0

BzeA-}2 5 P,T.O.
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la) -r lno

(r)

SECTION II

Laplace transform of (any fiao)

e - " s im tUG-n )

transform

[61

of(b).

, t
f  s i n ,  , .

( i i )  l  - "  d t
u o '

(iii) sint2.

Find inverse Laplace

r r )  co t - 1  l s - z  l
t 3 i

1
1 : :  \

G +2) G'4 +2s +2)

t6l

(iii)

use

(c) Find

s + 2
s" (s - l)"

convolution theorem.

Laplace transform of periodic function,

I  t  o < t < n
t ( t ) = 4  f ( t + Z x ) = f \ t ) .'  

L n - t  n < t < 2 n . '

Or

t4l

8. (a) Evaluate the integral :

f cos6t - cos 4f
. J T

0
t4lw w
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. (6) Find Laplace transform of (any two) :. 16l

\ L )  t '  u \ t - 2 ) -  c o s h t d u - 4 )

. . .  " .Bt  I  t  r i rz t  dt( ; ; \  c  I
J
o

\tlt ) ""'-;-,

(c) Find inverse Laplace transform of (any /ruo) : t6l

9: (a) Finrl the directional derivative of q = s2r-v-z at (1, 1, 1)

in the directidn tangent to the curve :

, = " - t , y  =  2 s i n t + 1 ,  z = t - c o s t  a t  l = 0 .

(b) If

= 4 1 I r . . -.  F r = Y z i + z x i  + x Y h '  1 2 = \ d ' r ) a '

show that -t'1 X -b'2 rS Solenotdal.

137621-82

t5l

t5l
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\c./ J and the closeo
Verify Stokes theorem for p = -ys i + t3

curve c is the boundary of an ellipsc :

* '  .  y '  - ,- " i ; ' r  - ;  -  L '

a- b-

Or

10. (o) Use divergence theorem to evaluate :

F I

.  l l  F . a s'  J J

F = y z i + z x J + W n

is t'he Part of surface of sPhere

Iies in the first octant'

thc following (^nY two) 
"

O . .  .

Y= lLogr) = -7
r -

o [e+l= o
! r "  l

/ "  x i \  4a stZ .  i r i
vx l* l= --=- + ------4-.

\ t o  J  r "  r '

(c )

tnl

toj

tot

* 2 + y 2

where

and S

which

(b) Prove

(r)

(ii)

(iii)

$howrw that :

^  ^  . - r t  2 ,  1.^  ^yz\  j  + (Bx-z-  -y-)  n
P = (2n'+tiY) r + (o'c - z:

irrotational. Hence find scalar potential 0 s't F =
is

vo. [5]

t.11A91-Ar.
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1L. L.rsrng Laptace Lransiorm, solve :

-: + itytt) + 21 y(t) <]t = t .

Given : y(0) ! 0.

\u)

'

tb) Shou, that : The velocity potential

t6l

Y(l)max, period

t6j

as

Determine its

of oscillations.

. O r

Find the surfaces of equipressure in the case of steady motion

of a liquid which has velocity potential Q = log.r +log y + logz

and is undcr the action of force .

 -  
P = y z i + z x j t - x y h .

137621-82
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Uslng(b) .Laptace translorm, solve :.

dx d.y
rlt .lI

' ,
d-x

- ' ' ) ' = e ' '
dt'

subjct . t  to ' - r  (0r  = 3,  x '$)  - -  -2,  y(0)  = 0.

'I
'( t l\ LanK havrng a trme constant l min and resistance i fVcfm

I
rs operatrng at steady_shte with an inlet flow of 10 ftglmin.

At trmc t = 0, the flow is suddenly increased to 100 f t3lmin

for 0.1 min by adding an additional gft3 of water to the

tan& uniformiy over a period of 0.1 min. plot response in tank

lcvel and compare with irnpulse response. t61

. t6l

13762,1-82 10
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