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PART - A (20X1 = 20 Marks) 

ANSWER ALL THE QUESTIONS  

1. The simple closed rectifiable curve  is abbreviated as 

____________ 

(a) curve                          (b) scr curve    

(b) (c) scro curve   (d) none. 

2. If C is a positively oriented circle then ∫  
  

𝐶
1/(z-(a) dz =__ 

(a) 2  (b) 2 I          (c) 0  (d)  

3. If C is the unit circle | Z |=1,then ∫  
  

𝐶
z  ez dz =_____________ 

  (a) 1  (b) 2  (c) 0  (d) -1 

4. When the order of the pole is 2,the pole is said to be 

__________pole 

(a) simple (b) double (c) multiple  (d) zero 

5. The Taylor’s series is a series of ___________powers. 

(a) positive             (b) negative  

(b) (c) exponential (d)logarithmic. 

6. The residue of z2/z2+a2 at z=-ai is___________ 

(a) 1/i     (b) 2a/i     (c) 0  (d) -a/2i 

7. The poles of 2z+1/(z2-z-2) are ____________ 

(a) 2,1       (b) 2      (c) 1           (d) 2,-1 
                                             
                                                       

8.The limit point of zero’s of an analytic function is a  

__________point of the function 

(a) singular  (b) non- singular (c) zero    (d) poles. 

9.A region which has only one hole is an __________region 

   (a) origin   (b) set   (c) annular  (d) moment 

10.A region which is not simply connected is called 

_____________ 

      (a) connected                         (b) compact  

(c) multiply- connected (d) region. 

11.The simple arc is also known as __________________ 

(a) multiple  (b) Jordan (c) double (d) none. 

12.When the order of the pole is 1,the pole is said to be 

__________pole 

(a) simple (b) double (c) multiple  (d) triple 

13.The residue  of  z+1/(z2-2z+3) are ______________ 

(a) 2, 1   (b) -1/2     (c) 1 (d) 2,-1 

14.The poles of an analytic functions are _____________ 

(a) Essential (b) removable   (c) pole      (d) isolated 

15.The Laurent’s series is a series of ___________powers. 

            (a) positive             (b) negative  

            (c) exponential  (d) both positive and negative 

16.In cauchy’s fundamental theorem,∫  
  

𝐶
 f(z) dz=… 

     (a) 1  (b) 2  (c) 0  (d) 4 

17.If C is the unit circle | Z |=1, then, ∫  
  

𝐶
 z2 dz is _________                                                        

     (a) 1  (b) 2  (c) 0  (d) -1 

18.The residue of z2/z2+a2 at z=ai   is_______________ 

      (a) 1/2  (b) a/2  (c) -a/2i  (d) a/2i  

19.When the order of the pole is 1, the pole is said to be 

_________pole 

(a) simple (b) double (c) multiple   (d) triple 

20.The poles of 1/(z2ez) are______________    

     (a) 2,1   (b) 2 (c) 1 (d) 2,-1 

 



PART-B( 3 X10=30 Marks) 

ANSWER ALL THE QUESTIONS 

21. (a) If   u1 and u2 are harmonic I a region Ω then ∫ 𝑢
 

𝜗 1
*du2 – 

u2
*du1 = 0, for every cycle 𝜗 which homologous to zero in Ω. 

(OR) 

(b) State and prove  Laurent’s  theorem. 

22.(a) Show that {𝑏𝜗} be a sequence of complex numbers with 

lim
𝜗→∞

𝑏𝜗=     and let  𝑝𝜗(J) be polynomials without constant 

term then there are functions which are meromorphic in the whole 

plane with poles at the points  𝑏𝜗 , and the corresponding singular 

parts 𝑝𝜗  (
1

𝑧−𝑏𝜗
) . Moreover, the most general meromorphic 

function of this kind can be written in the form, 

  f(z) = [∑ 𝑝𝜗
 
𝜗  (

1

𝑧−𝑏𝜗
) + 𝑝𝜗  (z) ]+g(z)  where 𝑝𝜗  (z)    are suitably 

chosen polynomials and  g(z) is analytic in the whole plane.                             

                                     (OR)         

    (b) Find the power series for the function   
𝜋2

𝑠𝑖𝑛2𝜋𝑧
 

23.(a) (b) Suppose that the boundary of a simply connected region 

 contains a line segment  as a one sided free  boundary arc.  Then 

the function f(z) which maps  onto the unit disk can be extended to 

a  function which is analytic and one to one on   . The image of 

 is an arc ’ on the unit circle. 

 

  

 

 

 

                                         (OR) 

(b) Show that f be a topological mapping of a region  onto a 

region ’. If {zn} or z(t) tends to the boundary of  then 

the sequence of {f(Zn)} or f(Z(t)) tends to the boundary of 

’. 
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               PART – A (20 x 1 = 20 Marks) 

                  Answer all the questions 

1. The conjugation of 5+i3  is _______________ 

(a)  5 (b) 3 (c) 5+i3      (d) 5-i3   

2. If  Z1 and Z2  are any two complex numbers then 

_________________ 

     (a) arg(Z1/Z2) = arg(Z1)+arg(Z2)  

            (b) arg(Z1 /Z2) = arg(Z1)-arg(Z2) 

      (c) arg(Z1 /Z2) = arg(Z1)/arg(Z2)  

            (d) arg(Z1 /Z2) = arg(Z1)*arg(Z2) 

3. The mapping W = Z + b ,b is a complex number, is called 

the ______________ 

      (a) Linear transformation  (b) Translation  

             (c) Inversion               (d) Rotation 

4. All the complex numbers except infinity are called 

_______________ 

     (a) complex numbers            (b) complex plane  

   (c) finite complex no’s          (d) Infinite complex no’s             

5. The equations  ux=vy  and uy= -vx are _________________ 

     (a) polar equation  (b) C-R  equation  

     (c) Euler equation  (d) co ordinates. 

6. If f(z) and g(z) are continuous at z0 then f(z)-g(z)  

is___________________ 

     (a) Continuous at z0  (b) differentiable at z0 

     (c) Continuous at z  (d) differentiable at z 

7. If a function is differentiable at all points in that region 

then the Function is said to  be  ___ at that region. 

     (a) Analytic                  (b) Continuous  

            (c) differentiable               (d) discontinuous 

8. The polar coordinates of C-R equations    

are_____________ 

     (a) ur=1/r vө  and uө= -r vr   (b) ur= vө  and uө= vr 

     (c) ur=1/r vө  and uө= r vr  (d) uө= -r vr 

9. The cross ratio of the form___________________ 

     (a) (z1-z2)( z2-z4)/( z1-z4)( z2-z3)   

            (b) (z1-z3)( z2-z4)/( z1-z4)( z2-z3) 

     (c) (z1-z2)( z2-z4)/( z1-z4)   

            (d) (z1-z2)/( z1-z4)( z2-z3) 

10. The mapping w=f(z) is said to be _____________if it 

preserves the magnitude of the angle between every two 

curves. 

      (a) conformal   (b) isogonal   

            (c) translation   (d) not a conformal 

11.The square of  real number  is ___________ 

   (a) Negative             (b) Non –Negative     

            (c) Non-positive   (d) Absolute value 

12.The absolute value of z = x+iy is _____________ 

(a) √x   (b) √y    (c) √x2-y2  (d) √x2+y2 

13.If  Z1 and Z2  are any two complex numbers ,then 

________________ 

    (a) | Z1 +Z2|| Z1 |+|Z2|  (b) | Z1 +Z2|=| Z1 |+|Z2|  

   (c) | Z1 +Z2| | Z1 |+|Z2| (d) | Z1 +Z2|≠| Z1 |+|Z2| 

14.The mapping W=1/Z is called an ________________ 

(a) Linear transformation  (b) Translation   

(c) Inversion                          (d) Rotation 



15.The functions of the form, Pn(Z)= a0+a1z+a2z
2+……+anz

n, 

an≠0 is called a ___________ 

     (a) polynomial of degree n (b) polynomial of degree 5 

     (c) polynomial of degree 2n (d) polynomial of degree n-1 

16.If f (z) and g(z) are continuous at z0 then f(z).g(z) 

is________________ 

          (a) Continuous at z0  (b) differentiable at z0 

          (c) Continuous at z  (d) differentiable at z 

17.If a function is differentiable at all points in some  

neighborhood of a point then the function is said to be .... 

     (a) Analytic  (b) Continuous  

            (c) differentiable (d) Translation  

18.If u(x,y)=excosy  then find ux= _______________ 

     (a) excosx   (b) excosy    (c) cosy   (d) ex 

19.The second order partial derivatives exist, continuous and 

satisfies the laplace equation is called.........functions 

      (a) Analytic                 (b) Continuous  

            (c) differentiable  (d) harmonic 

20.The set of complex points is called __________ 

(a) arc     (b) simple arc    (c) closed arc    (d) none 

              

             PART –B (3x 2=6 Marks)           

             Answer all the questions 

 21. Define length of arc.   

22. Define complex line integral. 

23. Define Harmonic function. 

 

                PART-C (3x 8=24 Marks)             

               Answer all the questions 

 24.(a) Show that an analytic function in a region  Ω whose 

derivative vanishes identically must reduce to a constant . 

The same is true if either the part, the imaginary part , the 

modulus the  argument is constant.                    

                                    ( OR) 

     (b) Show that the set of all linear transformation forms a group 

under the product of transformation. 

 

25.(a) State and prove Cauchy’s theorem for rectangle. 

                                   (OR)  

    (b) i)State and prove Morera’s theorem. 

          ii)State and prove fundamental theorem of algebra. 

 

26.(a) Show that  the real part and imaginary part of an analytic 

function are harmonic. 

                      (OR) 

      (b) State and prove Schwartz’ theorem. 
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                                                               UNIT I 

                                                           SYLLABUS 

Conformal mapping-Linear transformations- cross ratio- symmetry- Oriented circles-

families of circles-level curves. 

Introduction: 

A complex number is a number that can be expressed in the form a + bi, where aand b are real 

numbers, and i is a solution of the equation x2 = −1, which is called an imaginary number because 

there is no real number that satisfies this equation. For the complex number a + bi, a is called 

the real part, and b is called the imaginary part. Despite the historical nomenclature "imaginary", 

complex numbers are regarded in the mathematical sciences as just as "real" as the real numbers, 
and are fundamental in many aspects of the scientific description of the natural world 

PROPERTIES: 

 

 

 

https://en.wikipedia.org/wiki/Number
https://en.wikipedia.org/wiki/Imaginary_number
https://en.wikipedia.org/wiki/Real_number
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Conformal mapping 
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LINEAR TRANSFORMATION: 
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Cross-ratio  
In geometry, the cross-ratio, also called double ratio and anharmonic ratio, is a number 

associated with a list of four collinear points, particularly points on a projective line. Given four 

points A, B, C and D on a line, their cross ratio is defined as. 

(A,B;C,D)= 
𝐴𝐶.𝐵𝐷

𝐵𝐶.𝐴𝐷
 

where an orientation of the line determines the sign of each distance and the distance is measured 

as projected into Euclidean space. (If one of the four points is the line's point at infinity, then the two 

distances involving that point are dropped from the formula.) 

DEFINITION: 

The cross-ratio of a 4-tuple of distinct points on the real line with coordinates z1, z2, z3, z4 is given by 

(Z1,Z2;Z3,Z4)= 
(𝑍3−𝑍1)(𝑍4−𝑍2)

(𝑍3−𝑍2)(𝑍4−𝑍1)
 

 

Transformation a,b,c,d∈ z 

 

 

 

https://en.wikipedia.org/wiki/Euclidean_space
https://en.wikipedia.org/wiki/Real_line
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THEOREM: 

The cross ratio (Z1,Z2,Z3,Z4) is real ,iff four points lies ona circle or a straight line. 
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Symmetry: 

If  a linear transformation T carries a real axis into a circle c we shall say that the points 

w=Tz ,w*=T𝑧̅ are symmetric between w and w* and c which does not depends for if s is 

another transformation which carries the real axis in c then s-1(T) is a linear 

transformation and hence s-1(w) = s-1(Tz) and s-1(w*)= s-1(T𝑧̅) are also 

conjugate,symmetric with respect with respect to circle centre o(z,z*) lie on same line 

and multiple of oz→oz* in R.(where R is radius). 

Theorem: Symmetric principle 

If a liner transformation carries a circle c into a circle c’ then it transforms any pair of 

symmetric points with respect  to c in to a pair of symmetric points with respect to c ’. 

Proof: 

We can determine the transformation by requiring that 3 points Z1,Z2,Z3 and c,go over 

into 3 points w1,w2,w3 on c’.The transformation is ( w,w1,w2,w3 ) = (Z,Z1,Z2,Z3). 

But the transformation is also determined that a point z on C shall correspond to a point w on c ’ 

and that a point Z2 not c shall be carried into a point w2 not on c’ we know that Z2
* the symmetric 

point of z with respect to c must correspond to w2* the symmetric of w2 with respect to c’.Hence 

the transformation will be obtained from the relation ( w,w1,w2,w2
* )= (Z,Z1,Z2,Z2

*). 

Oriented circle :  

An orientation of circle c is determined by an ordered tripule of points (Z1,Z2,Z3) on c with 

respect to this orientation a point z not on c is said to be lie to the right side of c.If 

Im(Z,Z1,Z2,Z3)=0 and to the left of c if Im(Z,Z1,Z2,Z3)<0  

Note: 

It is essential to show that there are only two different orientation. 

Level curves: 
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when a conformal mapping is defined by an analytic w=f(z).In more general cases the image of 

curves in the line x=x0 and y=y0 .we write the transformation f(z)=u(x,y)+iV(x,y) , the image of 

x=x0 is given the parametric equation u=u(x0,y) and v=v(x0,y).Also the image of y=y0 is 

determined in the image of y=y0 is determinant in the same way the above curves  form a 

orthogonal net in w plane.similarly we may consider the curves u(x,y) =u0 and v(x,y)=v0 is the z 

plane,They are also orthogonal and are called the level curves of u and v. 

 

FAMILY OF CIRCLE: 

Consider the linear transformation of the form w =k
𝑧−𝑎

𝑧−𝑏
 . Here z=a corresponds to w=0 and z=b 

to w=∞ the straight line through the origin of w plane are image of circles through a and b. 

The concentric circles when arg(k) varies the point to move along the circle c.The corresponding 

flow circle depends a and b in different direction. 

On the otherhand the concentric circles about the origin |w|=𝜌 corresponding to the circles with 

equation |
𝑧−𝑎

𝑧−𝑏
 | =-𝜌 |k| these all the circles with anypoint A and B by there equation loci of points 

whose distances from A and B have a constant ratio. 

Denote by c1 the circles through A ,B and by c2 the circles in these the limit points A,B.These 

circles c1 & c2 wii be refer to as the circles net the steiner circles alternate by A and B.There are 

many interesting properties given below. 

 There is exactly one c1 and c2 through each points in the plane with the exception of on 

limit point. 

 Every c1 meets every c2 under right angles. 

 Reflection in c1 transforms every c2 into itself and every c1 into another c1.Reflextion in 

a c2 transforms every c1 into itself and every c2 into another c2. 

 The limit points of symmetric with respect to each c2 but not with respect to any other 

circles. 

 These properties are all trivial with limit points are 0 and ∞ .That is when the c1 are lines 

through the origin and the c2 concentric circles. since with properties are invariant under 

linear transformation in given general case. It can be written in the form 
𝑤−𝑎

𝑤−𝑏
 =k

𝑧−𝑎

𝑧−𝑏
  It is 

clear that T transformation the circles c1 and c2 into circles c11 and c21with limit points A’ 

,B’ 

Case (i): 

We have c11 =c1 for all c,if k>0(if k<0 these circles are orientation in this transforms is 

said to be hyperbolic). 

Case (ii): 
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 In this case c2’=c2 when |k|=1.This transformation with property are called elliptic. 

SIX MARKS QUESTIONS: 

1.Show that any linear transformation which transforms a real axis into itself can be  written with 

real coefficient. 

2.Show that the cross ratio (z1, z2, z3z z4) is real if and only if the four points lie on a circle or on 

a straight line. 

3. Show that a function f(z) be an analytic in the region   of the z-plane. If f ’(z)  0 in  then 

the mapping w = f(z) conformal at  all points of . 

4. Show that the set of all linear transformation forms a group under the product of  

transformation 

5. Show that an analytic function in a region  Ω whose derivative vanishes identically   must 

reduce to a constant . The same is true if either the part, the imaginary part , the modulus the  

argument is constant. 

6.Find the linear transformation which carries 0, i, -i   into 1 , -1, 0. 

7.Show that If c=0 then inverse doesn’t exist the reflextion Z→ 𝑍̅ is not a linear    transformation. 

8.Show that the set of all linear transformation forms a group under the product of transformation  

 

9.  State and prove the symmetry principle 

TEN MARKS: 

1. Discuss about the Family of circles. 
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                                                       UNIT II 

Complex integration-rectifiable Arcs- Cauchy’s theorem for Rectangle and 

disc-Cauchy’s integral formula-higher derivatives. 

INTRODUCTION: 

In this section we shall study complex integration of complex functions and established 

fundamental theorem of calculus for line integral.we show that an analytic function has a 

power series expansion as a Taylor theorem .Form then we established cauchy’s estimate to 

prove Cauchy theorem. 

 

 

RECTIFIABLE ARCS 
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Definition : 

 

Theorem: 
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SIX MARKS 

1. Prove that If f(z) is analytic in an open disk ∆, then ∫ 𝑓(𝑧)𝑑𝑧 = 0
 

𝛾
 for every closed curve 𝛾 in 

     ∆. 

2.State and prove fundamental theorem of algebra. 

3.Prove that f(z) be analytic on the set R’ obtained from the rectangle R by omitting a finite 

number of interior points ζj. If it is true that lim
𝑧→ ζj

(𝑧 −  ζj)f(z) = 0 for all j,  

    then ∫ 𝑓(𝑧) 𝑑𝑧 = 0
 

𝜕𝑅
. 

4. Show that an analytic function f(z) has derivative of all ordered which are analytic can be 

represented by these formula 
𝑛!

2𝜋𝑖
∫

𝑓(ζ)

(ζ−z)𝑛+1 𝑑
 

𝐶
 where   c is a circle about a point ‘z’ and z  

belongs to an arbitrary region in .  

5. State and Prove Cauchy’s theorem for rectangle. 

6.State and prove Morera’s theorem. 

7.State and prove Fundamental theorem of algebra. 

8. Show that the line ∫ 𝑝 𝑑𝑥 + 𝑞𝑑𝑦
 

𝛾
, defined in  depends only on the end points of   iff there 

exist a function u(x, y) in  with the partial derivative    
Ә𝑈

Ә𝑥
= 𝑝,

Ә𝑈

Ә𝑦
= 𝑞.                                                                                 

9.State and prove Cauchy’s estimate theorem. 

10.State and prove Liouville’s theorem.  

11.State and Prove Cauchy’s theorem for disk.  

 

TEN MARKS 

 

1. State and Prove Cauchy theorem for Rectangle.    

2.Write about Properties of complex integral.                                    
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                                                        UNIT III 

                                                 SYLLABUS  

Harmonic functions-mean value property-Poisson’s formula-Schwarz 

theorem, Reflection principle-Weierstrass theorem- Taylor series and 

Laurent series. 

 

 

Theorem: 

 

 

 

 

 

Theorem: 
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Theorem: 
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THEOREM ON LAURENT SERIES       
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THEOREM: 
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Schwarz’s Theorem: 
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SIX MARKS: 

1.Show the function 𝑃𝑈(𝑧) = U(𝜃0) provided that U is continuous at 𝜃0. 

2. State and prove Weierstrass theorem. 

3.Show that  the real part and imaginary part of an analytic function are harmonic. 

4.State and prove Schwartz’ theorem. 

5. Show that u(z) is harmonic for │z│< R and continuous  for │z│ ≤ 𝑅, then   u(a) = 
1

2𝜋
     

∫
𝑅2−|𝑎2|

|𝑧−𝑎 2|

 

|𝑧|=𝑟
  u(z) d𝜃,  |𝑎|<R. 

 

6. State and prove poisson’s formula. 
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7.State and prove  Harwitz’s theorem. 

8.State and prove  Laurent’s  theorem. 

9. If   u1 and u2 are harmonic I a region Ω then ∫ 𝑢
 

𝜗 1
*du2 – u2

*du1 = 0, for every cycle 𝜗 which 

homologous to zero in Ω. 

TEN MARKS:  

1.State and prove Weierstrass theorem.                       
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UNIT-IV 

SYLLABUS 

Partial fraction- Infinite products – Canonical products--The gamma function – Stirling’s 

Formula – Entire functions – Jensen’s formula. 

PARTIAL FRACTION: 
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PROBLEMS: 1.Evaluate 
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Problems:Evaluate 
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DEFINITION: 

 

 
THEOREM: 
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SIX MARKS QUESTIONS: 

 

1. A necessary and sufficient condition for the absolutely convergence of the product  ∏ (1 + 𝑎𝑛
∞
1 ) is the  

convergence of the series ∑ |𝑎𝑛|∞
𝑛=1  . Find the product representation for sin 𝜋z.  

 

2. State and prove Legendre’s duplication formula 

3.Find the power series for the function   
𝜋2

𝑠𝑖𝑛2𝜋𝑧
 

 

4.Prove that  𝜋𝑐𝑜𝑡𝜋𝑧 = 
1

𝑧
 +∑

2𝑧

𝑧2−𝑛2
∞
𝑛=1  
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5. Show that {𝑏𝜗} be a sequence of complex numbers with lim
𝜗→∞

𝑏𝜗=     and let  𝑝𝜗(J) be polynomials 

without constant term then there are functions which are meromorphic in the whole plane with poles at 

the points  𝑏𝜗 , and the corresponding singular parts 𝑝𝜗  (
1

𝑧−𝑏𝜗
) . Moreover, the most general 

meromorphic function of this kind can be written in the form,     f(z) = [∑ 𝑝𝜗
 
𝜗  (

1

𝑧−𝑏𝜗
) + 𝑝𝜗  (z) ]+g(z)  

where 𝑝𝜗  (z)    are suitably chosen polynomials and  g(z) is analytic in the whole plane. 

  

6.Prove that  z = 1/z e-z     (1 +z/n)-1  ez/n using the relations  (z) = 1/zH(z) and  H(z)  = e(z) 

G(z).where G(z) is the simplest  function with negative integers for zero is given by  the  (a) Find the 

product  representation for sin𝜋z.  

 

7. If  f(z) is analytic in z <  and has zeros at a1,a2,……..an in z < . Then prove that  

(
𝜌𝑒𝑖𝜃+𝑧

𝜌𝑒𝑖𝜃−𝑧
) log(𝜌𝑒𝑖𝜃)𝑑𝜃 + ∑ log (

2 – aj z

( z –aj)
)𝑛

𝑗=1 corresponding canonical product. 

TEN MARKS QUESTIONS: 

1.State and prove Poisson-jensen’s formula. 
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                                                       UNIT –V 

                                                          SYLLABUS  

Riemann Mapping Theorem – Boundary behaviour – Use of Reflection Principle – 

Analytical  arcs– Conformal mapping of polygons- The Schwartz - Christoffel formula. 

 

 



                           KARPAGAM ACADEMY OF HIGHER EDUCATION 

CLASS:I M.SC(MATHEMATICS)      COURSE NAME:COMPLEX ANALYSIS       
COURSE CODE :17MMP201                      UNIT-V                            BATCH:2017 -2019  

 

Prepared by:M.Sangeetha , Assistant Professor,Department of Mathematics,KAHE Page 2/14 
 

 



                           KARPAGAM ACADEMY OF HIGHER EDUCATION 

CLASS:I M.SC(MATHEMATICS)      COURSE NAME:COMPLEX ANALYSIS       
COURSE CODE :17MMP201                      UNIT-V                            BATCH:2017 -2019  

 

Prepared by:M.Sangeetha , Assistant Professor,Department of Mathematics,KAHE Page 3/14 
 

 



                           KARPAGAM ACADEMY OF HIGHER EDUCATION 

CLASS:I M.SC(MATHEMATICS)      COURSE NAME:COMPLEX ANALYSIS       
COURSE CODE :17MMP201                      UNIT-V                            BATCH:2017 -2019  

 

Prepared by:M.Sangeetha , Assistant Professor,Department of Mathematics,KAHE Page 4/14 
 

 

 

 

 



                           KARPAGAM ACADEMY OF HIGHER EDUCATION 

CLASS:I M.SC(MATHEMATICS)      COURSE NAME:COMPLEX ANALYSIS       
COURSE CODE :17MMP201                      UNIT-V                            BATCH:2017 -2019  

 

Prepared by:M.Sangeetha , Assistant Professor,Department of Mathematics,KAHE Page 5/14 
 

 

 

 

 

 

 



                           KARPAGAM ACADEMY OF HIGHER EDUCATION 

CLASS:I M.SC(MATHEMATICS)      COURSE NAME:COMPLEX ANALYSIS       
COURSE CODE :17MMP201                      UNIT-V                            BATCH:2017 -2019  

 

Prepared by:M.Sangeetha , Assistant Professor,Department of Mathematics,KAHE Page 6/14 
 

 



                           KARPAGAM ACADEMY OF HIGHER EDUCATION 

CLASS:I M.SC(MATHEMATICS)      COURSE NAME:COMPLEX ANALYSIS       
COURSE CODE :17MMP201                      UNIT-V                            BATCH:2017 -2019  

 

Prepared by:M.Sangeetha , Assistant Professor,Department of Mathematics,KAHE Page 7/14 
 

 

 

 

 



                           KARPAGAM ACADEMY OF HIGHER EDUCATION 

CLASS:I M.SC(MATHEMATICS)      COURSE NAME:COMPLEX ANALYSIS       
COURSE CODE :17MMP201                      UNIT-V                            BATCH:2017 -2019  

 

Prepared by:M.Sangeetha , Assistant Professor,Department of Mathematics,KAHE Page 8/14 
 

 

Polygons: 
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Theorem: 
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SIX MARK QUESTIONS: 

1. Show that  be a bounded simply connected region whose boundary is a closed polygonal line with 

self-intersection. Let the consecutive vertices be z1,z2,z3,…….zn in the positive cyclic order. The angle zk 

is given by k an. 

 

2.If any simply connected region Ω which is not the whole plane and the point 𝒛𝟎 Ω then there exist a 

unique analytic function f(z) in Ωnormalized by the conditions, f(𝒛𝟎) = 𝟎,f ‘(𝒛𝟎)=0, such that f(z) 

defines a one-one mapping of Ω, onto the disk││< 1. 

 
 

3.Show that any simply connected region Ω which is not the whole plane and the point 𝒛𝟎 Ω then there 

exist a unique analytic function f(z) in Ω normalized by the conditions, f(𝒛𝟎) = 𝟎,  
f ‘(𝒛𝟎)=0, such that f(z) defines a one-one mapping of Ω, onto the disk ││<1. 

 

4. Show that the boundary of a simply connected region  contains a line segment  as a one sided free 

boundary arc. Then the function f(z) which maps  onto the unit disk can be extended to a  function 

which is analytic and one to one on   . The image of  is an arc ’ on the unit circleShow that the 

function z = F(w) which map w <1 conformaily onto  polygons with angles k (k = 1,2,3……n) are of 

the form F(w) = c ∫  
𝑊

𝑜
    ∏  𝑛

𝑘=1    ( w –wk)
-k dw + c’ where k = 1- k, the wk are  points on the unit circle 

and c ,c’ are complex constants. 

 

5.Suppose that the boundary of a simply connected region  contains a line segment  as a one sided free  

boundary arc.  Then the function f(z) which maps  onto the unit disk can be extended to a  function 

which is analytic and one to one on   . The image of  is an arc ’ on the unit circle. 

6.Show that an analytic function in a region  Ω whose derivative vanishes identically  must 

reduce to a constant . The same is true if either the part, the imaginary part , the modulus the  

argument is constant.  

    

7.Show that f be a topological mapping of a region  onto a region ’. If {zn} or z(t) tends to the 

boundary of  then the sequence of {f(Zn)} or f(Z(t)) tends to the boundary of ’. 

 

 

8. Show that f be a topological mapping of a region  onto a region ’. If {zn} or z(t) tends to the 

boundary of  then the sequence of {zn} or z(t) tends to the boundary of ’. 

. 
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TEN MARKS 

 
1.State and prove Schwarz’s christoffel formula 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
The additive identity of complex number is……… (1,1) (1,0) (0,0) (0,1) (0,0)
The multiplicative identity of complex number is……. (0,1) (1,0) (0,0) (0,1) (1,0)
The inverse of (α,β) under addition is …… (-α,β) (-α,-β) (α,β) (α,-β) (-α,-β) 
| Z1 .Z2|=………. ║z1║║z2║  │z1│║z2║ │z1││z2│ │z1│+│z2│ │z1││z2│ 
The value of i2 is……….. 1 -1 0 i -1

 If  Z1 and Z2  are any two complex numbers ,then………..
arg(Z1Z2) = 
arg(Z1)+arg(Z2)

 arg(Z1Z2) = 
arg(Z1)-arg(Z2)

 arg(Z1Z2) = 
arg(Z1)/arg(Z2)

 arg(Z1Z2) = 
arg(Z1)*arg(Z2)

 arg(Z1Z2) = 
arg(Z1)/arg(Z
2)

The Equation of the unit sphere is…………..  x2+y2+z2=1  x2+y2+z2=2  x2-y2+z2=1 x2-y2-z2=1  x2+y2+z2=1

The element (1,0) is the ------- Additive identity
Multiplicative 
identity identity unique

Multiplicative 
 identity

The element (0,0) is the ---------- Additive identity
Multiplicative 
identity identity unique

Additive 
identity

 If |Z1| = |Z2| and arg(Z1)= arg(Z2) then -----  Z1≠ Z2  Z1< Z2  Z1> Z2  Z1= Z2  Z1= Z2
The Equation of the unit circle whose centre is the origin 
is…………  |Z| =1  |Z-a| =1 |Z| =0 |Z|≠1  |Z| =1

Possible Questions                               
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The complex plane containing all the finite complex 
numbers and infinity is called the

infinite complex 
plane

extended 
complex plane complex plane

finite complex 
plane

extended 
complex 
plane

The inversion w = 1/z maps the region │z│< 1 into the 
region……… │w│<1 │w│>1 │w│=1 │w│≤1 │w│>1 

 The square of  real number  is --------- Non negative Non positive Negative absolute value
absolute 
value

The absolute value of z = x+iy is……….. √x √y √x2-y2  √x2+y2  √x2+y2

If  Z1 and Z2  are any two complex numbers ,then………..
 | Z1 +Z2|| Z1 

|+|Z2|
 | Z1 +Z2|=| Z1 

|+|Z2|
 | Z1 +Z2| | Z1 

|+|Z2|
 | Z1 +Z2|≠| Z1 

|+|Z2|
 | Z1 +Z2|| Z1 

|+|Z2|

The mapping W=1/Z is called an ……….
Linear 
transformation Translation Inversion Rotation Inversion 

The polar form of x+iy is …………  r(cos  +isin )  r(cos  -isin )  cos  +isin  r(cos  - sin )
 r(cos  
+isin )

 If  Z1 and Z2  are any two complex numbers ,then ……….  | Z1 -Z2|| Z1 |+|Z2|
 | Z1 -Z2|=| Z1 

|+|Z2|
 | Z1 -Z2|| | Z1 |-
|Z2| |

 | Z1 -Z2|≠| Z1 

|+|Z2|
 | Z1 -Z2|| | 
Z1 |-|Z2| |

 The complex plane containing all the finite complex 
numbers is called the…….

infinite complex 
plane

extended 
complex plane complex plane

finite complex 
plane

finite 
complex 
plane

The conjugation of 5+i3  is…….. 5 3 5+i3 5-i3 5-i3

 If  Z1 and Z2  are any two complex numbers ,then ……..
arg(Z1/Z2) = 
arg(Z1)+arg(Z2)

 arg(Z1 /Z2) = 
arg(Z1)-arg(Z2)

 arg(Z1 /Z2) = 
arg(Z1)/arg(Z2)

 arg(Z1 /Z2) = 
arg(Z1)*arg(Z2)

 arg(Z1 /Z2) = 
arg(Z1)-
arg(Z2)

 The mapping W=Z+b ,b is a complex number, is called 
the……... 

Linear 
transformation Translation Inversion Rotation Translation

All the complex numbers except infinity are called…... Complex numbers Complex plane
finite complex 
numbers

infinite complex 
numbers

finite 
complex 
numbers
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If x=  rcosθ , y = rsinθ then for z we get…….. z= rcosθ+ r sinθ
z= rsinθ + 
ircosθ z= rcosθ+irsinθ z= rcosθ-irsinθ

z= 
rcosθ+irsinθ

The angle made by the vector (x,y)measured in the 
anticlockwise direction  is ……. mod of z norm of z argument of z 0 argument of z

The argument θ is ------------- as it can take infinite values unique not unique finite infinite not unique
From x=  rcosθ and y = rsinθ weget θ = sin-1 y/x cos‑1y/x tan-1y/x cot-1y/x tan-1y/x
arg z …̅…… arg z  - arg z arg(-z) arg 1/z  - arg z

The argument of the product of two complex numbers is---- 
 of the complex number

The sum of the 
arguments

the argument 
of the sum

the argument of 
the division

the product of 
the arguments

the argument 
of the sum

arg (z1 . z2)=……… arg z1+ arg z2 arg z1.argz2 argz1/argz2 arg(z1 +z2) arg z1.argz2

The cross ratio of the form…..  (z1-z2)( z2-z4)/( 
z1-z4)( z2-z3) 

 (z1-z3)( z2-
z4)/( z1-z4)( z2-
z3)

(z1-z2)( z2-z4)/( 
z1-z4)

 (z1-z2)/( z1-z4)( 
z2-z3)

 (z1-z3)( z2-
z4)/( z1-z4)( 
z2-z3)

If z = -1 + i , then  z-1 = …….. -1+i  -1-i  (-1)/2  + i 1/2    (-1)/2  -  i 1/2  -1-i 
The stereographic projection of the complex point z = (√2 
,1) is (1/√2, 1/√2, 0)  (0, √2, 1) (1/√2, 1/2 , 1/2) 

 (0, 0,1)
(1/√2, 1/2 , 
1/2) 

The inversion w = 1/z maps the region │z│>1 into the 
region │w│<1 │w│>1 │w│=1 │w│≤1 │w│<1

Under the transformation w = az there are ------ fixed points one two zero ∞ two
According to De Moivre’s theorem  (cos θ +isin θ)n  = 
………………. cosn θ + isinn θ cosn θ+isinn θ ncos θ+insin θ 1

cosn θ+isinn 
θ

The transformation  w = az=b , where a, b are complex 
constants ,is a composition of …… tranformations

Rotation and 
Homothetic

Translation and 
Rotation

Rotation ,
Homothetic and 
Translation

Homothetic and 
Translation

Rotation ,
Homothetic
and
Translation
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The equation zz ̅ + a̅z + az ̅+ c =0 , where c is real and a is 
complex , is a equation of a Line Ray Ellipse circle circle
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

 The functions of the form, Pn(Z)= a0+a1z+a2z
2+……+anz

n, 
an≠0 is called a….

 polynomial of 
degree n

 polynomial of 
degree 5

polynomial of 
degree 2n

polynomial of 
degree n-1

 polynomial 
of degree n

If f (z) and g(z) are continuous at z0 then f(z).g(z) is………  Continuous at z0

differentiable 
at z0  Continuous at z

 differentiable at 
z  Continuous 

at z0

f(z)  = z2 is a ------------------- valued function. single multi double many double
If f(z) of f has only one value it is called ----------- valued 
function. single multi double many single 
If │f(z) │ < M for all z in s  , then f(z) is said to -------------
-in S. multi valued continuous bounded analytic bounded
The limit of a function is ----------- unique does not exist different multivalued unique
If │f(z) –f(z0)│ < є for all z in S with │z –z0│ <δ  then f(z) is 
….. bounded continuous unique does not exist continuous

If f (z) and g(z) are continuous at z0 then f(z) ±g(z) is 
……….  Continuous at z0

differentiable 
at z0  Continuous at z

 differentiable at 
z  Continuous 

at z0

Possible Questions                               
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If f (z) and g(z) are continuous at z0 then f(z ) /g(z) is ……..  Continuous at z0

differentiable 
at z0  Continuous at z

 differentiable at 
z  Continuous 

at z0

In a compact set every continuous function is……….. bounded in s
uniformly 
continuous in s unique does not exist bounded in s

If │f(z1) –f(z2)│ < є for all z1 , z2 S with │z1 –z2│ <δ  then f(z) 
is……. 

bounded in s
uniformly 
continuous in s unique does not exist

uniformly 
continuous in 
s

If a function is differentiable at all points in some 
neighbourhood of a point , then the function is said to be -
--- at that point. bounded analytic differentiable compact analytic
A function which is analytic everywhere in the finite plane 
is called an ------------------ function. single multi entire continuous entire

f(z) is a function differentiable at z0 , then f(z) is  Continuous at z0 compact at z  Continuous at z

 differentiable at 
z  Continuous 

at z0
A ---- point of a function is a point at which the function 
ceases to be analytic non singular Singular entire continuous Singular
 f(z)  = │z│2 is ---------------- everywhere analytic not analytic continuous exist not analytic
d/dz{cf(z)}…………… cf1(z) f1(z) f1(z)+c f1(z) /c cf1(z) 

The quotient of two polynomials is called a  Exponential 
function

 logarithmic 
function

Continuous 
function rational function

rational 
function

If f(z) and g(z) are continuous at z0 then f(z)/g(z), g(z)≠0  is
 Continuous at z0

differentiable 
at z0 Continuous at z

differentiable at 
z  Continuous 

at z0

If f(1/z) is analytic at 0 then f(z)   is Analytic at ∞
Continuous at 
∞

Differentiable 
at ∞

Differentiable at 
0 Analytic at ∞

The cartesian coordinates of C-R   equations are  ux=vy  and uy= -vx

ux=vy  and uy= -
vx

 ux=vy  and ux= -
vx

 ux=1  and uy= -
vx

ux=vy  and 
uy= -vx
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A function of complex variable is sometimes called a complex variable  variable 
complex 
function constant

complex 
function

 If the product of the slopes is -1, then the curves cut each 
other ------  diagonally orthogonally at the origin  at the point 1 orthogonally
The function that is multiple valued is f(z) = z2  f(z)  = ez f(z) = 1/z f(z)  = z1/2 f(z)  = z1/2

logz  is a ------------- valued function single multi double three multi
If f(z) = 1/z2  then  ………. 0 2 1 -1 0

If f(z0) = ∞, the function f(z) is …………… at z = z0 continuous not continuous differentiable bounded
not 
continuous

The function f(z) = Re z/│z │, when z ≠0 ; f(z) = 0
when f(z) = 0  is ……………. continuous not continuous differentiable bounded

not 
continuous

The function │z │2 is  ……………. at that point. continuous analytic not analytic bounded not analytic
If f(z) = u +iv is analytic , then u(x,y) and v(x,y) are 
…………….. Functions harmonic analytic continuous bounded harmonic

The function f(z) = log z,then u(r,θ) = …… v(r,θ) = ……….. log θ , log r r, log θ log r , θ r,θ log r , θ
If f(z) = 1/z  then  ∞ -1 0 1 0
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
The power series with ………. Coefficients are 
called geometric series. two unit zero three unit

The power series of the form  a0 + a1(z –a) + a2(z 
– a)2 +… converges absolutely in the open disc │z-a│= R │z-a│> R │z -a│< R │z -a│ = 0 │z -a│< R 
The power series of the form  a0 + a1(z –a) + a2(z 
– a)2 +…. Is said to be a series about z = 0 z  = -a z = a z = ∞  z = a

The power series a0 + a1z  + a2z 2 +.. converges 
absolutely in the open disc …….. │z│= R │z│> R │z│< R │z│ = 0 │z│< R
 The circle of the convergence of the series a0 + 
a1z  + a2z 2 +…… │z│> R │z│< R │z│ = 0 │z│= R │z│= R
The circle of the convergence of the series a0 + 
a1(z-a)  + a2(z-a) 2 +…… │z-a│> R │z -a│< R │z -a│ = 0 │z-a│= R │z-a│= R
A power series  … in the exterior of its circle of 
convergence

absolutely 
convergent converges diverges

uniformly 
convergent diverges

If R  = 0 the series is divergent in the extended 
plane except at z = 0 z =1 z =  ∞ z  = -1 z = 0
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The sequence {zn} is bounded if there exists a
constant M such that ------ for all n. │zn│= M │zn│≤ M │zn│≥ M │zn│> M │zn│≤ M
For all finite z= h + ik, │ez│ = …… eh + k eh + ik eh   ek eh   

Euler’s relation ex + iy =
ex(cos y + isin 
y)

ex( sin y + 
icosy)

 ey (cosx + 
isinx)

 ey(sinx + 
icosx)

ex(cos y + 
isin y)

The polar form r (cos θ + i sinθ) of a complex 
numbers in exponential form as reθ eiθ  reiθ  1/reiθ  reiθ

ez is not defined at z = ∞  z =0  z = 1  z= -1 z = ∞
The inverse function of the exponential function 
is the ……

Trignometric 
functions

hyberbolic 
functions

harmonic 
functions

Logarithmic 
functions

Logarithmic 
functions

Logarithamic function log z = ---------------------- 
n = 0, ±1, ±2

log r + iθ + 
n(2πi)

log 1/r + ieiθ  
+ n (2πi)

log r + ieiθ + 
n(2πi)

logr + iθ + 
n2π

log r + iθ + 
n(2πi)

siniz=…… sinz sinhz isinz isinhz isinhz
cosiz=…….. cosz icosz icoshz coshz coshz
tanz and secz are analytic in a bounded region in 
which tanz ≠ 0 sec z ≠ 0 sinz ≠ 0 cos z ≠ 0 sinz ≠ 0
cot z and cosecz are analytic in a bounded region 
in which cot z ≠ 0 cosecz ≠ 0 sinz ≠ 0 cosz ≠0 cosz ≠0
cosh2z – sinh2z = 0 1 -1 ∞ 1
singular points of logz are

z = 0 and z = ∞
z = 1 and z 
=0

z =0 and z = -
1

z =1 and z = 
∞

z = 0 and z = 
∞

Principle value of logz is obtained when n =  0 -1 1 2 0

The logarithmic function is a ------ valued function single multiple two zero multiple

In a complex field z = x + iy then θ = ………. sin-1 (y/x) cos-1(y/x) tan-1(y/x) cot-1(y/x) tan-1(y/x)
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The sum f(z) of a powerseries is analytic in 
………… │z│> R │z│< R │z│ ≤ R │z│= R │z│< R
A power series …………… is the interior of the 
circle of convergence converges diverges

uniformly 
converges

converges 
absolutely

converges 
absolutely

The radius of convergence of the series ∑ 
(2+in)/2n .zn ………… 2 0 ∞ 1 2
If u+iv is analytic then v+iu is………… analytic not analytic continuous conjugate not analytic
az is a …………… valued function single double multiple triple multiple
The function az = ezloga eloga ealogz e-zloga ezloga

The radius of convergence of the series ∑ n2 .zn 

………… 1 0 2 n 1

Cos (z1 + z2)  =
cosz1  cosz2  - 
sinz1sinz2

cosz1  sinz2  - 
sinz1cosz2

cosz1  cosz2  

+ sinz1sinz2

sinz1  cosz2  - 
cosz1sinz2

cosz1  cosz2  - 
sinz1sinz2

The radius of convergence of the series ∑ nn .zn 

………… 1 0 2 n 0
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

The polar coordinates of C-R   equations are……
ur=1/r vө  and 
uө= -r vr

ur= vө  and 
uө= vr

ur=1/r vө  and 
uө= r vr  uө= -r vr

ur=1/r vө  and 
uө= -r vr

Two harmonic functions are said to be ……. 
Functions if they satisfies the C-R equations.

Conjugate  
harmonic harmonic functions analytic analytic

The Laplace equation of the form Uxx+Uyy=0 Uxx-Uyy=0  Vxx+Uyy=0 Vxx+Vxy=0 Uxx+Uyy=0
If  U=x2-y2 then Uyy = ? 3 1 0 2 2
If u(x,y)=excosy  then find ux= ? excosx  excosy  cosy  ex  excosy
The second order partial derivatives exist, 
continuous and satisfies the laplace equation is 
called functions Analytic Continuous differentiable

 harmonic  harmonic

If  U=x2-y2 then Uxx = ? 3 2 0 1 2
The fixed point’s transformation is also known as 
…… points transformation mobius invariant constant bilinear constant
The bilinear transformation of the form W=  az+b/cz+d  az+b/c+d az+b  az+b/c  az+b/cz+d
A function which is ………. in region which is 
not close may or may not be bounded in it. Analytic differentiable continuous bounded Analytic
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The function 1/(1+z) is analytic at infinity 
because the function  1/(1+1/z) is Analytic at 0 

continuous 
at 0

differentiable 
 at 0 analytic at 1 Analytic at 0 

If a function is differentiable at a points  then the 
function is said to  be …. analytic at that 

point
continuous 
at that point

differentiabe 
at that point

not 
differentiable 
at that point

differentiabe 
at that point

The Laplace equation of the format Uxx+Uyy=0 Uxx-Uyy=0 Vxx+Uyy=0 Vxx+Vyy=0 Uxx+Uyy=0
The bilinear transformation is also known as 
……… transformation non mobius linear mobius non linear mobius 

The equations  ux=vy  and uy= -vx are Polar equation
Euler 
equation

C - R 
equation coordinates

C - R 
equation

If u or v is not harmonic , then u+iv is ……… analytic not analytic
conjugate 
harmonic diffrentiable not analytic

If f(z) =u(x,y) + iv(x,y) is analytic in domain d iff 
u(x,y) and v(x,y) are harmonic

conjugate 
harmonic differentiable continuous

conjugate 
harmonic

In a two dimensional flow the stream function is 
tan-1y/x then the velocity potential is 1/2log(x2  + y2) Sin-1 y/x log(x2  + y2) cos-1 y/x

1/2log(x2  + 
y2)

By Milne – Thomson method if  u (x,y) = x2 – y2  
then f(z) = Z2 2x+2y x+y z Z2

The function f(z)  = z1/2 is …………. Valued 
function single multi double triple double 
The transformation w  = z2  maps the -------------- 
onto the straight lines parabola hyperbola ellipse

rectangular 
hyperbola

rectangular 
hyperbola

If f(z) = u+iv is an analytic function then -if(z) = u-iv v+iu u+v v+i(-u) v+i(-u)

The value of m such that 2x – x2 + my 2  may be 
harmonic is ---- 1 2 0 3 1
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If f(z) = u+iv is an analytic function then(1 -i)f(z) 
= (u+v)+i(v-u) (u+v)-i(v-u) (u-v)+i(v-u) (u+v)+i(v+u) (u+v)+i(v-u)
If f(z) = u+iv is an analytic function then(1+i)f(z) 
= (u+v)+i(v-u) (u+v)-i(v-u) (u-v)+i(u+v) (u+v)+i(v+u) (u-v)+i(u+v)

Harmonic functions in polar coordinates are
Urr + 1/r ur  
+1/r2 uθθ

Urr + r ur  
+1/r2 uθθ

Urr  +1/r2 uθθ
Urr + 1/r ur  
+1/r2 uθθ

Urr + 1/r ur  
+1/r2 uθθ

The function ----------- is called zhukosky's 
function 1/z z+1/z z sinz z+1/z

If w = u+iv under w = z+1/z then u = …. u = (r + 
1/r)cosθ

u = (r - 
1/r)cosθ

u = (r + 
1/r)sinθ u =  r cosθ u = (r + 

1/r)cosθ

If w = u+iv under w = z+1/z then v = …. v = (r + 
1/r)cosθ v = rsinθ v= (r - 

1/r)sinθ v =  r cosθ v= (r - 
1/r)sinθ

A circle whose centre is origin goes onto an …… 
whose centre is the origin under the zhukosky's 
transformation. parabola hyperbola ellipse

rectangular 
hyperbola ellipse

A ray emanating from the origin goes onto a ….. 
Whose centre is the origin under the zhukosky's 
transformation parabola hyperbola ellipse

rectangular 
hyperbola hyperbola

The principle value of log z are …. logr logr+iθ log1/r logr-iθ logr+iθ

. The partial derivatives are all ----- in domain D analytic not analytic       
does not 
exists         continuous analytic

w = cos z is a ------ function. analytic  continuous not analytic        limit analytic  

. f(z) = xy + iy is -------- analytic continuous  
 analytic 
anywhere limit continuous  

. The function f(z) = |z| is differentiable ----- on real part                 

 on 
imaginary 
part at the origin at the point 2 at the origin
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If f(z) has the derivative only at the origin, it is ----
--

analytic 
everywhere

 not analytic 
nowhere

analytic 
nowhere

continuous 
nowhere

 not analytic 
nowhere

f(z) = 1/z is a ------ function. differentiable continuous  analytic  not analytic  analytic
An analytic function with constant real part is -----
- constant real imaginary not analytic constant
An analytic function with constant imaginary part 
is ------ constant real imaginary not analytic constant
An analytic function with constant modulus part 
is ------ constant real  imaginary not analytic constant
Both real part and imaginary part of any analytic 
function satisfies ------ wave equation

polynomial 
equation del operator

laplace's 
equation

laplace's 
equation
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
The set of complex points is called …. arc simple arc closed arc open arc simple arc
If a curve intersects itself at a point then the point 
is said to be a…… single

multiple 
points

double 
valued trile multiple 

points
The equation  z = cost+isint, 0≤t≤π represents  a 
…………… arc simple arc closed arc curve simple arc

The unit circle z=cost+isint, 0t2  are …..
 positively 
oriented circle 

negatively 
oriented 
circle  circle

unit circle
 positively 
oriented 
circle 

The unit circle z = cos(-t) +isin(-t), 0≤t≤2π  are 
……..  positively 

oriented circle 

negatively 
oriented 
circle  circle

unit circle
negatively 
oriented 
circle

It the region lies to the left of a person when he 
travels along C, then the curve C is called a 
………..

postively
oriented
simple closed
curve

negatively
oriented
simple
closed curve

open curve

simple closed 
curve

postively
oriented
simple
closed curve

The simple closed rectifible curve is abbreviated 
as…… curve scr curve scro curve arc scr curve 
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In cauchy’s fundamental theorem,  f(z) dz=… 1 2 0 4 0
 The simple closed rectifiable positively oriented 
curve  is abbreviated as ….. curve scr curve scro curve arc scro curve 
The simple arc is also known as …. multiple Jordan double multiple Jordan

The derivative of an analytic function is also … analytic continuous derivative bounded continuous

The integral  f(z) dz=F(b)-F(a) is called  a….. integral indefinite definite derivative derivative

The poles of an analytic function are …… essential removable pole isolated isolated
If C is a positively oriented circle then  1/(z-a) 
dz= 2 2i 0   2i
When the order of the pole is 2,the pole is said to 
be ……pole. double simple multiple triple multiple
The limit point of zero’s of an analytic function is 
a ……point of the function singular nonsingular poles zeros singular

A region which has only one hole is an …..region  origin set annular moment annular
A region which is not simply connected is called 
… connected compact

multiply- 
connected region. compact

The integrals along scr curves are called…. 
complex 
integrals integrals

contour 
integrals

partial 
integrals

contour 
integrals

If f(z) is a continuous function defined on a 
simple rectifiable curve then ∫f(z) dz =………... 

∫ (u dx- vdy) + 
i∫(udy-vdx)

∫ (u dx- vdy) 
-  i∫(udy-vdx)

∫ (u dx- vdy) 
+∫(udy-vdx)

∫ (u dx+ vdy) 
+ i∫(udy+vdx)

∫ (u dx- vdy) 
+ i∫(udy-vdx)

∫ [f1(z) +f2(z)]dz on C is………..
 ∫ f1(z)dz  + 
∫f2(z)dz

 ∫ f1(z)dz  - 
∫f2(z)dz

 ∫ f1(z)dz  . 
∫f2(z)dz

 ∫ f1(z)dz  / 
∫f2(z)dz

 ∫ f1(z)dz  + 
∫f2(z)dz

Prepared by: M.sangeetha, Department of Mathematics, KAHE



UNIT - V/2017-2019 Batch

If f(z) is analytic in a simply connected domain ,
then the values of the integrals of f(z) along all
paths in the region joining ------ fixed points are
the same. one two three multiple two

The bounded region of C is called …………… interior exterior
interior nor 
exterior

interior and 
exterior interior

 A region D is said to be …………… for every closed 
curve in D , Ci is contained in D connected

simply - 
connected disconnected disjoint

simply - 
connected

When A is fixed and B(z) moves in D, the integral 
….. single - valued

double -
valued multi - valued zero single valued

cauchy's integral formula  ……………….. 1/2πi 1/2i 1/2π 1/2πi 1/2πi 
cauchy's integral formula for first derivatives  
……………….. 1/2πi 1/2π 0 1/2π 1/2πi 

The function (z-i)2  have a zero i of order….. 2 1 0 3 2
…………   of an analytic function are isolated zeros poles residues points zeros
If f(z) = (z – a)m[a0 + a1(z-a)………] ,a0 ≠0 , then z 
=a is a zero of order ….. m 1 2 0 m
If C is an arc in D , joining a fixed point z0 and 
the arbitrary point z then d/dz……… 0 1 f(z) c f(z)
A function analytic in D has ………….. of all 
orders in D derivatives points curves zeros derivatives

A curve is said to be piece-wise smooth if C is not 
smooth at a …….. number of points in it. finite infinite zero one finite
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