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Attempt jive questions in all. Question No. 1 is compulsory. 

Attempt two questions from each Section. 

1. . Do any .five : 5x3 

(a) Find the polar form of complex number z = -:- .J3 - i. 

(b) Determine the principal value of ( 1 + i)i. 

(c) Check whether the function u = 3x2 y + 2x2 - y 3 - 2y2 is harmonic or not. 

(d) Find the value of 

~ 
sin6 z d -- z 

1t 
c z--

6 

if c. : I z I = 1. 

(e) Find the residue of 

f(z) = smz 
z2 

at the pole z = 0. 

(f) Prove that : 

'( )-( r+In(n+1) p -1 - -1 . 
n. 2 -P.T.O. 



( 2 ) 

(g) Using generating function, find H2(x). 

(h) Find J 1 (x). 
2 

Section A 

2. (a) Find all the values of sin-1 2. 

(b) Verify whether the function f ( z) = e=
2 

is analytic or not. 

3. (a) If j(z) is analytic inside and on a simple closed curve C, then prove that : 

(b) If t > 0, prove that : 

1 ~ f(z) 
f(a) = --. r - dz. 

2m c z- a 

1 ,+, zezt dz = (r- ~) e-t 
2ni r ( z + 1 )3 2 ? 

where C : I z I = 2. 

(c) Locate and name all the singularities of the function 

z 
f(z)=-

ez - 1 

in the finite z-plane. 
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4. (a) Using Taylor's Theorem, find first three non-zero terms ofj{z) =sec z, about z = 0. 7 

(b) Expand 

z 
f(z) = -(z---1)-(2---z) 

in the Laurent series valid for : 

(i) lzl<l 

(ii) I z - 1 I > I. 4,4 



( 3 ) 

5. Evaluate any two using Contour Integration : 

(a) 

(b) 

(c) 

J dx 

o. (x2 + 4 )
2 

211 
dx f 5 + 4cosx 

0 

f xsin2x d 
x2 + 9 x. 

0 

Section ·B 
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7.5,7.5 

6. (a) Discuss whether each of the points+ 1, 0,-1 is ordinary, regular singular point or irregular 

singular point of the differential equation : 

3 

(b) Using Frobenius method, solve the differential equation : 

II I 0 xy + y - xy = . 12 

7. (a) Using generating .function of Bessel's function, show that: 

sin(xsinS) = 2[11 (x)sinS + J3 (x)sin38 + 15 (x)sin58 + ......... .J 
and hence prove that : 

5,2 

(h) Derive the following recurrence relation: 

21~ (x) = Jn_ 1 (x)- In +1 (x). 4 

P.T.O. 



r 
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(c) Using generating function prove that: 

co 

J n (X + Y) = L J p (X) \ - p (y). 4 
p =-co 

8. (a) If 

9. 
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co 

f(x) = L anPn(x), -1 < x < 1, 
n=O 

then show that : 

I 

an = ~n2+_! J f(x) Pn (x) dx. 
-I 

co 

Hence, expand .fix) =' x2 + 5x - 2 in series of the form L anPn (x). · 3,4 
n=O 

[Given: P0(x) = 1, P1(x) = x, P2(x) = (3x2 =- 1)/2.] 

(b) Prove that the orthogonality condition for Legendre's polynomial is given by: 

8 

· H (x) · 
(a) . Prove that _n -- is the coefficient of f1 in the expansion of e2x1-

12 in ascending 
n! 

powers oft. 7. 

(h) Show that the Rodrigue's formula for Laguerre's polynomial is given by : 

8 
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