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6. a. Show that the transformation w =Hi transform [w] ~ 1 into the 5+5 =10
z-!

lower half plane Im(z) ~ O.

M. Sc. MATHEMATICS
SECOND SEMESTER

COMPLEX ANALYSIS
MSM-203

(Use Separate Answer Scripts for Objective & Descriptive)
Duration: 3 hrs. Full Marks: 70

b. Find the bilinear transformation which maps the points Zl = 1,Z2 =
0, Z3 = -1 into the points W1 = i, W2 = 00, W3 = 1.

Time: 20 min.
( PART-A: Objective)

Marks :20

Choose the correct answer from the following: lx20=20

b. Show that the points Zl, Z2 are the inverse points with respect to the
circle zz + bz + bz + c = 0 if ZlZ2 + bZ2 + bZ1 + c = 0

1. The bilinear transformation which maps the point Zl = 2,Z2 = i, Z3 = -2 and W1 = 1,
W2 = i, W3 = -1 is
a. 3z + 2i
w=---

iz= 6
c. 3z + 2i
w=---

iz+ 6

b. 3z - 2i
w=---

iz+ 6
d. 3z - 2i

w=---
iz=- 6

P th I· 3z4_2z3+8z2_2z+S 4 4' 5+5=10
7. a. rove at lrnz--;i z=i = + 1

b. State and prove Jensen's formula.

2. Suppose fez) = u(x,y) + iv(x,y) is an analytic function in a domain D. If U and V are
harmonic in D, then which of the following is true?

a. uxy + uyx = 0, vxy + Vyx = O. b. Uxx + Uyy = 0, Vxx + Vyy = 0
c. uxy + Vyx = 0, vxy + uyx = 0 d. Uxx + Vyy = 0, uyy + Vxx = 0

3. Polar form of Cauchy-Riemann is:
a. VIJ = rUn UIJ = -rvr

c. VIJ = rUn Ur = -rvlJ

b. Vr = rUIJ, UIJ = -rvr

d. VIJ= -rur, UIJ = rVr

8. a. Define entire function. Give an example. 2 +8 = 10

4. Consider the following statements:
P: The derivative of fez) = Izl2 exist for all z except z = O.
Q: The derivative of fez) = Izl2 exist only at z = O.

a. Only P is true b. Only Q is true
c. Both P and Q are true. d. Both P and Q are false.

5. The linear fractional transformations that maps Im(z) ~ 0 onto [w] ~ 1 is of the form:
a . z - Zo b . z - Zo
. w = eta --_-,Im(zo) ~ 0 . w = eta --_-,Im(zo) ~ 0

z - Zo z + Zo

c. w = e'" z + ~ ,Im(zo) ~ 0 d. None of these
z -zo

==***== 6. Let H = {z = x +,iy E C : y > O} be the upper half plane and D = {z E C: [z] < 1} be the
open unit disc. Suppose that [ is a bilinear transformation; which maps H conformally
onto D. Suppose that [(2i) = O. Consider the following statement:
P: [has a simple pole at z = -2i.

Q: 1[(2 + 2i)1 = )S'
a. Both P and Q are false. b. P is true but Q is false.
c. P is false but Q is true. d. Both P and Q are true.

7. The harmonic conjugate of u(x, y) = x3 - 3xy2is:
a. 3xy2 - y3 + c b. 3xy2 + y3 + c

c. 3xy2 + y3 + c d. 3x2y - y3 + C



8. The radius of convergence of the series L~z" is
a.O b.l c.2 d.3

9. The curve represented by z-z, = c , where c '* 1 is
Z-Z2

a. Straight line b. Circle c. Ellipse

10. The number of distinct cross ratios is:
a.4! b.6 c. 4

11. The value of ~ ~ over a simple closed curve C, where C is [z] = 3.z-2
a. 0 b.Ztti c.4ni d.8ni

12. The value of ~~ ~ over C, where C is the circle [z] = 3 is:
27rl z-2

a.1 h. e c.e2 d. None of these

13. The condition that the four points Zv Z2, Z3, Z4are concyclic is
a (Z4-z1)(Z3-ZZ) . I I b (ZrZ3)(Z3-ZZ) . I I

• IS pure y rea . IS pure y rea
(Z4 -zz)(ZrZl) (zrZz)(Z3 -Zl)

c. (Z4-Z1)(Z3-ZZ) is purely imaginary d. None of these
(Z4 -zZ)(z3 -zl)

14. The value of ~ ~ over a simple closed curve C, where a is outside C
z-a

a.O b.3 c.2 d. None of these

15. A finite order of an entire function fez) satisfies the inequality logM(r) < r", where k is
the positive integer and [z] = r. Here M(r) defines as the

a. Maximum modules b. Minimum modules
c. Either maximum or minimum modules d. None of these

d. None of these
( PART-B : Descriptive)

d. None of these Time: 2 hrs. 40 min. Marks: 50

[ AI15J1'.fff.. qJJ.~ 001 & iil1.Y.{Qw: (1) frQ01. the res.tJ

1. State and prove Taylor's theorem. Describe the region of convergence 8+2=10
for the Taylor series.

2. a. Find the Laurent's series about the indicated singularity for each of 6+4=10
the following functions. Name the singularity in each case and give
the region of the convergence of the series.
eZz ( .. ) ( ) 1 2 ( ... ) z-sinz 0(i) --3 ' Z = 1 11 Z - 3 sin - , Z = - 111 --3- I Z =

(Z-l) z+2 Z

b. State the Rouche's theorem. Prove that all the roots of Z7 - SZ3+
12 = 0 lie between the circle [z] = 1 and [z] = 2.

3. a. Define analytic function with example. State necessary and sufficient
condition for fez) to be analytic.

4+6 =10

16. If an entire function has no singularity at infinity, then by Liouville's theorem, the
function is a/ an

a. Increasing function
c. Constant function

b. Decreasing function
d. None of these

b. Show thatu(x,y) = y3 - 3x2y is harmonic in some domain and find
the harmonic conjugate of u(x,y). Also, find the corresponding
analytic function fez) in terms of z.

17. If fez) = 0(z) r then fez) has poles at
B(z)

a. Poles of e(z) h. Zeros of e(z)

18. Residue of fez) at a simple pole z = a is

a.lirnz-+azf(z)
c. Iirnz-+a(z - a)2 fCz)

19. ( ) 1If f Z = --2' then residue at z = i isl+z
a. 1/2 s.irz:

4. a. State Picard's little theorem and Bloch's theorem. Define Bloch's
constant.

3+5
+2=10

c. Zeros of 0(z) d. None of these b. Find the fixed points and normal form of the transformation
fez) = Z-l. Classify the nature of the transformation.

Z+l

b.lirnz-+a(z - a)f(z)
d. None of these

c. Define Isogonal transformation. Give an example of isogonal
transforma tion.

ic.-
2

5. a. If fez) is analytic inside and on a simple closed curve C and a is any 7+3=10
point inside C, then prove that
f(a) = ~~ fez) dz over C.

21ll z-a
Here C is traversed in positive direction

d. None of these

20. If fez) is an analytic function within and on a simple closed curve C, the point giving the
maximum of If(z) I can be

a. Within C
c. On the boundary C and not within it

b. Outside C
d. On the boundary and within C f.OO dx

b. Evaluate 0 (x2+1)


