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SECTION-A 

wer any ten of the following questions : 2x10-20 

If |z<= 1, then find the real part of 

Z-1 

z+1 

Find arg i(x + iy), if arg(x + iy) = . 

( Turn Over ) 



3. Show that for any two complex 
numbCE, 

(2 ) 

and w, |z-w|2|z+|w! 

4. Justify if the function f:C -C 
defined , f(z) = z is differentiable at z0 

5. Check if Cauchy-Riemann 
equations satisfied for f(2) =|z|� at z= 1+i 

6. Show that if f(2 is analytic at Zo: then i must be continuous at zo. 

7. Explain simply 

22J/ 1389 

multiply connected region. 
Connected 

8. Evaluate [2y +x*)dx + (3x-) dy along the 
arc of the parabola X=2t, y= t4 +3 joining 

(0, 3) to (2, 4). 

9. If C is any simple closed curve, evaluate 

C 

region 

fzde 

10. Justify if sin z is an entire function. 

and 

(Conte 



13. 

Slate 

fundamental theorem of 

many 

have? 

roots 

for 
each z[ C 

Use (e-S) definition of limit to show that 

Lt1+]=1 

about Z=0. 

15. Let 

(3 ) 

does the equation 

Give a brief of Laurent series of a 

complex function about a singular point. 

n -’oo 

function. 
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14. 
Find Laurent series for the function 

description 

algebra. How 00 

f(z) = Z-sinz 

(z-1)(z+1)2 

Compute the residues at all the poles of this 

{ Turn Over ) 



(4 ) 

Answer any five of the following questions: 10*5 

SECTION-B 

16. (a) Explain the geometrical interpretation of 

(b) 
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argz-B) 
Hence find the condition for collinearity of three complex numbers Z, a and ß. 

(b) If Z1, Z2, Z3 are the vertices of an 

isosceles triangle, then show that 

+22 + z =2z,(z t z) 
Hence show that 

(z + z) = 2(z - Z)z - Zg) 

17. (a) Determine the region of the complex 
plane described by |z+1H|z-1|s4. Illustrate the same with a diagram. 4+]=$ 

4+]= 

Lt f() 
Z’Z0 

Define limit of a complex function at a point. Show that 

4+]= 

if it exists, is unique. 1+4=5 

(Continued 



Prove 

22J/1389 

that 

continuous everywhere but nowhere differentiable 

Mx, À 
satisfies 

(5 ) 

Show that the function 
-3xy? +3x* -3y +1 

the function z' ia 
except origin. 

triangle. 

determine the corresponding analytic function of which it is the real part. 

(b) Evaluate 

Laplace 

Justify. 

equation 

1f f(z)= u[X, y) +iw, y) is analytic in 
De C, then show that u and v satisfy the Cauchy-Riemann equations inD. 

and 

Derive the polar form of Cauchy-Riemann equations. 

20. (a) Prove Cauchy-Goursat theorem for a 

2+3=5 

dz 

where C is the circle |2-2]=5. Does the 
result contradict Cauchy's theorem? 

5 

5 

6 

3+1=4 
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21. (a) 
Prove 

Cauchy's integral formula. 
1b) Use Cauchy's 

22. (a) 

(b) 

evaluate 
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where C is the 

Pr 

- sin nz� + cos r2 

(z-1)(2-2) 

23. (a) Prove that an 

State and prove theorem. ): 

Prove that every polynomial 

integral 

true? Justify. 

ircle |zl=3. 

24. (a) Expand 

n21 and a, 0 has n roots, 

formula 

Liouville's 

(b) Prove that the series 

e 

series is convergent. Is the COnveTSe 

and 

exactly 

equation 

absolutely convergent 

z1- z) +z1-+z°1-z)+.. 

converges for z|<l and find its sum. 

4+1% 

4+] 

in Laurent series 

about z =0. Hence identify the types of 
singularities in each case. 

( Continuc 



Evaluate : 

Evaluate 

(7) 

-200/ 1389 

Cos30 
5-4 cos 

Jo 

2+3sin az 

where C is the square with vertices 3+3i, 3 -3i, -3 +3i and -3-3i. 
Given a>\b|, show that 

dz. 

�e 

a+ bsin 9 
2T 

5 

5 
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