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Fill in rhe blank space(s) by writing most appropriate word(s) or symbol(s):

1. The principal value Arg z of the complex number z -- -l is

z. A second order partial differential equation Au,, +2Bu,r+Cur, = F(x'y'u'\t"Ltv)rs a

parabolic if

3. rf f(t)=
k

. Then the Laplace transform of /(r) is

0,

0<t<b
t>b

4 For an i'teger lt)0,the Bessel functions /,(x)and J-,(x)are linearly dependent' and

are related with

) Thefunctiofl!=ce',wherecisanarbitraryconstant'isasolutionofthefirstorder

differential equation

dz where C :l z - al= P(Clockwise)
#, z-Q'

-( B 1'

The Wronskian of the functions lt -- x' lt = x' and h = 'tr- ls

Thegeneralsolutionu(x,y)ofthepartialdifferentialequationilr=ULs

An equation of the fbrm x2y "+ cLry'+by =g' x * 0 is called a(n)

If a complex function f (z)isanalytic everywhere on a simply connected domain D ' and

6.

7.

8.

9.

r0.



SECTI oN "B"
[l0Qxl=l0marks]

Fill in the blank space(s) by selecting the most appropriate answer from among the given ones:

1 1 . If u(t - a) is a unit step function, rhen L{u(t - o)}:

le-"; e"' ; '-u' , '"' as' ,'
t2 The only solution u(r) of the Laplace equation u,, + ! u, = 0 depending only on r is givenr

by

I ar; ar+b;
where aand b are arbitrary constants.

alogri alogr+b )

Let \(x)be a Legendre's polynomial. Then the expression p,(x) = *#tr, -,)' ,

11lJ.

n = 0,1,2,.. ' is called a(n) formula.

fRodrigue; Euler; Bessel; Tal,lor]
:

q_r 14. The function is an integrating factor of
sinydx+cosydy =Q ,

[x; xy; --re: er)

15. If z is a complex variable, then cosh2 z -sinhz z =

[-l; o; l; nl

t6, t)
( l=

I

s s-7r )

1
n

-r) , ((t l- eo'( )
I
7f

-1ll(,-,1
) e'' - 1rl

I
)

e

17 . The orthogonal trajectories of the curve U = c is

18.

1 1

6 J

19. The partial differential equation u.w + xttwis elliptic if
Ix=0; x<0;

2 are cons[ants.

lxy=)", x'*y=).; xy=).+cx; x+y2 =tr1

The residue of the function IYu, z = Ois
Z-

where c and

x>0; x=-l]
where C: from origin along the parabol d y = x,

I +1:
3'

7f

(:

to 1+i .

l
I
;
J

1

6

[z a,:

i 1

;
J3

t ,-li
J

20

)

)
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[3 Q., 7 =21marks]

State Cauchy integral theorem. Use this theorem to prove that if f(z)is analytic in a

simply connected domain D, then the integral of f (z)is independent of path' Evaluate

the integral f, *, C:l z +i l= I (Counterclockwise)' [l + 3 + 3]

OR

State Laurent theorem. Expand :-Ln a Laurent series valid for the domains
z -/

(a)0<lzl<l and (a)0<lz-11<1' [2 + 5]

()

2 Let a,b beconstants,and L(y)=y"(x) +ay'(x)+by(x) andlet 4,Lbrtherootsofthe

characteristicequation P(1)= l'2 +a7+b=0' lf )t and )'arereal andunequal'then

show that y,(x) = e4, yr(*) = e4' and cJlx) + c"y,(x)where ct,c2 are arbitrary

constants, are the solutions of L(y)= 0 ' Also' solve the initial value problem

4y'(x)+20y'(x)+16y(x)=0, /(0)=1,/'(0)=2' [3 +4]

Find the d'Alembert's solution u(x,t)of the one dimensional wave equation

Lt,, = crru, 0 <x < L,t >Osubjected to the initialconditions u(x,O)=.f (x), zl (x;'0)=0

and the boundary conditions u(0,t)=0,tt(L,t)=O ' [4 + 3]

J

SECTION "D"

[6Qr 4=24 marksl

4 Show that*;lxl J,(r)] = { J r-t(x) , where the symbols have their usual meanings'

5 Solve-y,'(r)+l0y'(r) +24y(t)=144, y(0)=0,,y'(0)=l2usingtheLaplacetransform

method' 
? x +)

Use contour integration method to evaluate the integral I 
*.' ' &--___a_ J x, +x6.

)t

I
0

OR

d0-- 
- using contour integration method'

2+cosd
Evaluate the integral



7 . Show that the equation 2ry dx + x2dy = }is exact, and solve it.

Show that u(x, y) = e-'' (xsin y - y cos y)is harmonic, and hence find its conjugate

harmonic function.

9 Find the general solution of the differential equation y"(x)-4y,(x)+4y(x) = x2e, by
variation of parameters method.

8

SECTION "E"
[5 Q r 2: l0 marks]

Find the solution u(x,y)of the partial differential equationz, +2yu =Q .

1 1. Prove that cosh2 = cosz.

12. Find Z {rse'}

13. Evaluate {, *,C:lz - 4rl =n (Counterclockwise).

Verify that x2 * y' = I is the solution of x + W' = 0

10

14.


