15. (a) ()
(if)
(ii)
RN
E '.'t'_(u)

Find L2 | Hence find L] —— 1 , : 6) -
. [(32+1)2] e O
Using convolution theorem, evaluate L™ ——28—” . - (B)
o : A (sT+a?) - .
Find the Laplace transform - of  the function |
' asinwt, Osz_sfi ' o S
=1 | 102 N e
_ 0, - _j_z_<t<_7:_ ) _ B .
LW w
Solve 3{".—451'_4-83‘,» - e ._y(o_');_z_ ._-a1'1d"' y‘(O):—z' _."usihg _La‘p}acg'. X
~transform, - e s 8)
Ve1ify the_ -initial and ﬁna] . vaIue i;hgorems . '\f,r_hen e
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6.~ Find the invariant points of the transformation w zz—_i.
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Answe1 ALL questlons

' PARTA—~(10><2 20 malks)

yda

ot :'_Fmd the partl(,ulal 1nteg1 al of ey b= x? + 3r + 6

dx? X

3 7 Show that e~ xef* are jind_ependent solutions of - y"+2y'j—-_y=() in any

i 1nte1 val

3. What is the divectional denvatlve of ;zi x yz 14xz at the pomt (1 2 1) in -

B the direction of the vectol 2z - _}' 2k

4. If S is any closed smface enciosmg a vqume V and F au +by_,r +czia ﬁnd' T
5 S.h.‘?_‘_’?’_thr‘ﬂ‘_tf f(2) < 2+2% is not analytic anywhere in the complex plane, e

Z+

7. Evaluate §r

z'dz where C is the semi-circle |z}=2 in the upbér half of the

z-plane.
e

8. Identl the sin ulautles of f(z)= '
fy . [@)=7 3)( 116)

©oo5 Maximum : 100 marks




10.

11.

Find L/ @) i £) _{

(a)

o

o)

.Fmd the inverse Laplace transform of
@

Gy

ROE

®

@

L dy o dy

L>27x/3

cos(t—2x/3) ,
' £<27/8.

0

?

_ s2 -16"
PART B (5 x 16 = 80 marks)

Solve by thb method of variation of paramé_tcrs :

dx® Cdv

Solve DL + Dy +3x =sint

Solve by the 111e§}1od.of _i_l;ide_te_fmined coe_fficients D

Solve : x 2@ y+xd—3+y Iogmsm(iogx) S T ()

(D*-2D)y=e'sinx. T (8)

‘Verify Green’s_thedrem for I (3m —83'2)0% +(4y ny)dy where C i is

- . -

the boundaxy of the 1eg10n bounded by x= O y 0 and v+ y 1 (8) .

Verify Gauss chvelgence themem for F X L+ y J+z g2 whele S IS_.'_ o R
~the sulface of the cub01d fonned by the planes ¥=0, x= -, Ty = 0 e RN
“b, 7= Oandz co ey N

' ,Or__ o

A fluid motion is”given by V= axi + ajf Qazk. Ts it possibie to find
out the velocity potential? If so, find it. Ts the 1110!:1011 posmble foran
incompressible fluid?. : _ : ' \ . (8)'

V erifj,( Stoke’s theorem for F =(2x - y)f - yzz}m yzz}:’, where S is the
upper half of the sphere ¥+ y? 428 =1 and C is its boundary in the

ay-plane. . . ' - ' (8
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A3.

- 14,

@)
(i)
® 0
o w
@ 0
o
® O
G

: and W’hl(:h Stlalght hnes are t1 ansf(n med mto othm str alght hnes'?

"D isc"uss the . ti‘ansformatio 11 w ':

Evaluate '[

analytic

If f(z is an function of 2  prove. that
52 ot B

- o log | f(2)1=0. . . (8

(axz a‘y“) glf(z) | (8)

S

Find the analytic function z=wutiv, if u—v= —y
o : X7 H4xy+y

' Or

: .1 .
Show that the transformation w=— transforms all circles and

straight lines into the circles and straight lines in the w-plane.

‘Which circles in the 3 plane become stmlght lines in the w-plane .

l-z) aﬁcl s.ho.'w' that it maps the |
T4z oo .

- cncle Izi 1 mto the 1ea1 ams of the - plane and the 1nte1101 of the

cncle lz[<1 mf:o the uppe1 half of the w- plane N _? S (8) :

'Find all 'pos_si_ble '-Laurent’s" expahsions of the function |

4-3z

. f(z)’u———————————— about Z= 0 Indmate the region of (,onvelgen(,e '
2(1— )(2 z) , .
“in each case. Fmd also the 1931due of f(z) at z=0, usmg the
'Vapplop_u_ate _Lauxents_se_lle_s B : _ R e ' (10
“Tvaluate J—Zd—z——7, W heré C is the '_'circ_l_e 12—21:1, using
g s (z 1)(2— 2) R o 2 .
'Cauchys1e51due theorem R A : o (6)
O
Tk

- —— using contour integration, with
L eah@ ey

a>b>0. ' : ' | o (8)
L . ' ' : ‘ z+1 ' )

Using Cauchy’s integral formula, evaluate I —3—-5—2~dz where C is
. _ : n& ezt ‘ o

- the circle lz-2-il=2. . REREE e - 1(8)
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