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1. 
Find real numbers a and b if:  and z = a + bi .
2. Calculate and put answer in Cartesian form:
a) 
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b) 
 
c) 


3. Compute the indicated powers 

i. 
ii. 

iii. 




4. Write in polar form: 

5. Find all solution of the equation  
6. Sketch the graph of the given equations on the z-plane 
a)  


b) 
 



6. Find the principal part of 
7. Solve: 
a) 
b) 

c) 


7. Determine whether the following functions are analytic or not
a) 
a) 

b) f(z) = 2x2 + y + i(y2 − x) 
c) 

d) 

e) 

f) 
 

8. Find real constants a, b, c, and d so that the given function is analytic.
a)  f(z) = 3x − y + 5 + i(ax + by − 3)
b)  f(z) = x2 + axy + by2 + i(cx2 + dxy + y2)
9. Let
i. 

ii. 

iii. 

iv. 
  
a. Verify that u(x; y) is a harmonic function.
b. Find a harmonic conjugate v(x; y) of u(x; y).
c. Find the analytic function f(z) = u(x; y) + iv(x; y).


11. Evaluate:
a) 
b) 

c) 

d) 


e) 
Use L'H^opital's rule to determine the following limits. 

12. Evaluate  where C is the straight line joining 0 to 1 + i.

13. Evaluate  where C is the straight line joining 0 to i first and then i to 1 + i.

13. Obtain the integralalong the straight-line paths

(a) from z = 2+2i to z = 5+2i
(b) from z = 5+2i to z = 5+5i


14. Cauchy’s integral formula   to evaluate

15. Compute  is the of radius 2 center at 0 oriented counterclockwise.


16. Evaluate   counterclockwise for any contour enclosing 

17. Evaluate  counterclockwise for any contour enclosing i.

18. Evaluate 




19. Evaluate  counterclockwise for any contour enclosing the point 2 but having    outside

20., where C is the circle |z – 2i | = 4.



21. Evaluate by Cauchy’s integral formula  where C is the circle 


22. Evaluate  where C is the circle 


23. Evaluate by Cauchy’s integral formula  where C is the circle 

24. Evaluate by Cauchy’s integral formula   , where C is
i. 
ii. 
the circle 
iii. 
the circle  



25. Evaluate, where C is the circle 

26. Use Cauchy’s integral formula to evaluate, where C is the boundary of a square with vertices 1 + i, -1 + i , -1 - i and 1 – i traversed counter clock wise.

27. Find poles and residues at these poles of  also find the sum of these residues

28. Find the sum of residues at poles of 


29. Show that, where C is the circle.


30. Evaluate by Cauchy Residue Theorem:  , where C is the Circle . 


31. Evaluate by Cauchy Residue Theorem:  , where C is the Circle . 

32. Evaluate:  by Cauchy’s Residue Theorem, where C is
i. 
ii. 
the circle  ,
iii. 
the circle 





   33. Evaluate the integral when the contour C is the square whose edges lie along the lines and with positive orientation.


34. Let C be the positively oriented circle. Evaluate the contour integral 


36. Find the integral, where and C is
(a) The circle |z − 2i| = 1;
(b) The circle |z + 2i| = 1;
(c) Any closed path enclosing both z = 2i and z = −2i.

37. Evaluate:
a) 

 Where C is an ellipse 
b) 

 , where.
c) 

 , where.
d) Use Cauchy’s integral formulae to evaluate ( any one )
e) 

 , Where C is the circle 
f) 

g) 

 , Where C is the circle 
h) 



38. Use Cauchy integral formula to evaluate  where C is the circle.


39. Use Cauchy integral formula to evaluate  where C is the circle.


40. Use Cauchy integral formula to evaluate  where C is the circle.


41. Use Cauchy integral formula to evaluate  where C is the circle.

42. Expand the following function in Laurent‘s series   , when 
i. 
ii. 
   
iii. 



43. Expand the following function in Laurent‘s series about z=1

44. Expand the following function in Laurent‘s series   , when 
i. 
ii. 
   
iii. 



45. Calculate the residues of at its pole.

46. Locate the poles and determine the order for the function 
47. Give precise of the following expressions
a) State Cauchy- Riemann  equations.
b) State the necessary condition for the function f(x) to be analytic.
c) State the sufficient condition for the function f(x) to be analytic
d) Define an analytic function.
e) Define singular points of an analytic function f(z).
f) What is harmonic function?
g) State Cauchy’s integral formula for f(a).
h) State Cauchy’s integral formula for f′ (a).
image2.wmf
8

3

6

cis

p

éù

êú

ëû


image47.wmf
22

2

sincos

32

C

zz

zz

pp

+

-+

ò


oleObject47.bin

image48.wmf
3

z

=


oleObject48.bin

image49.wmf
32

1

2

C

z

dz

zz

+

-

ò


oleObject49.bin

image50.wmf
2

1

()

(1)

fz

zz

=

-


oleObject50.bin

image51.wmf
22

()

z

e

fz

za

=

+


oleObject51.bin

oleObject2.bin

image52.wmf
(

)

22

4

8

3

1

z

C

eei

dz

z

p

-

=

+

ò


oleObject52.bin

image53.wmf
3

z

=


oleObject53.bin

image54.wmf
(

)

52

1

C

z

dz

zz

-

-

ò


oleObject54.bin

oleObject55.bin

oleObject56.bin

oleObject57.bin

image55.wmf
(

)

(

)

2

2

32

19

C

z

dz

zz

+

-+

ò


image3.wmf
11

7

6

cis

p

éù

æö

ç÷

êú

èø

ëû


oleObject58.bin

image56.wmf
22

z

-=


oleObject59.bin

image57.wmf
4

z

=


oleObject60.bin

image58.wmf
(

)

5

cos

C

z

Idz

z

p

=

+

ò


oleObject61.bin

image59.wmf
4

x

=±


oleObject62.bin

image60.wmf
4

y

=±


oleObject3.bin

oleObject63.bin

image61.wmf
2

z

=


oleObject64.bin

image62.wmf
cos

(1)

C

z

Idz

zz

p

=

-

ò


oleObject65.bin

image63.wmf
()

C

fzdz

ò

Ñ


oleObject66.bin

image64.wmf
2

1

()

4

fz

z

=

+


oleObject67.bin

image65.wmf
cos

1

C

z

dz

z

p

-

ò

Ñ


image4.wmf
8

2(cossin)

44

i

pp

éù

+

êú

ëû


oleObject68.bin

image66.wmf
22

941

xy

+=


oleObject69.bin

image67.wmf
cos

C

z

dz

z

ò

Ñ


oleObject70.bin

image68.wmf
:2

Cz

=


oleObject71.bin

image69.wmf
2

2

1

1

C

z

dz

z

+

-

ò

Ñ


oleObject72.bin

image70.wmf
:14

Cz

+=


oleObject4.bin

oleObject73.bin

image71.wmf
22

1

(1)(4)

C

dz

zz

++

ò


oleObject74.bin

image72.wmf
3

2

z

=


oleObject75.bin

image73.wmf
(

)

3

12

1

z

z

ze

z

-=

-

ò


oleObject76.bin

image74.wmf
(

)

2

2

1

4

C

dz

z

+

ò


oleObject77.bin

image75.wmf
2

zi

-=


image5.wmf
6

23

3(cossin)

99

i

pp

éù

+

êú

ëû


oleObject78.bin

image76.wmf
(

)

2

4

2

1

z

z

e

dz

z

=

-

ò


oleObject79.bin

image77.wmf
(

)

2

4

1

z

C

e

dz

z

+

ò

Ñ


oleObject80.bin

image78.wmf
:2

Cz

=


oleObject81.bin

image79.wmf
(

)

(

)

2

cos

12

C

z

dz

zz

p

--

ò

Ñ


oleObject82.bin

image80.wmf
3

:

2

Cz

=


oleObject5.bin

oleObject83.bin

image81.wmf
(

)

(

)

22

sincos

12

C

zz

dz

zz

pp

+

--

ò

Ñ


oleObject84.bin

image82.wmf
3

z

=


oleObject85.bin

image83.wmf
(

)

(

)

2

12

C

dz

dz

zz

+-

ò

Ñ


oleObject86.bin

image84.wmf
3

2

z

=


oleObject87.bin

image85.wmf
2

1

()

(2)(3)

z

fz

zz

-

=

++


image6.wmf
223

i

-


oleObject88.bin

image86.wmf
2

z

<


oleObject89.bin

image87.wmf
23

z

<<


oleObject90.bin

image88.wmf
(

)

2

()

1

z

e

fz

z

=

-


oleObject91.bin

image89.wmf
()

(1)(2)

z

fz

zz

=

++


oleObject92.bin

image90.wmf
11

z

+<


oleObject6.bin

oleObject93.bin

image91.wmf
12

z

<<


oleObject94.bin

image92.wmf
(

)

2

2

()

1

z

e

fz

z

=

+


oleObject95.bin

image93.wmf
(

)

2

2

()

1(2)

z

fz

zz

+

=

+-


oleObject96.bin

image7.wmf
42

(14)40

zii

-++=


oleObject7.bin

image8.wmf
435

zi

-+=


oleObject8.bin

image9.wmf
42

zi

+=


oleObject9.bin

image10.wmf
(

)

2

1

i

i

+

+


oleObject10.bin

image11.wmf
sin3

z

=


oleObject11.bin

image12.wmf
21

2

z

e

-

=


oleObject12.bin

image13.wmf
()coscos

xy

fzeyexxy

=++


oleObject13.bin

image14.wmf
22

()3(2cos(4))

fzxyixyx

=+++


oleObject14.bin

image15.wmf
2222

()cos2sin2

xyxy

fzexyiexy

--

=+


oleObject15.bin

image16.wmf
()cossin

xx

fzeyiey

--

=-


oleObject16.bin

image17.wmf
22

()4549851

fzxxyixyy

=+-+++-


oleObject17.bin

image18.wmf
32

(,)3

uxyyxy

=-


oleObject18.bin

image19.wmf
32

(,)34

uxyxxyxy

=--


oleObject19.bin

image20.wmf
22

(,)2235

uxyxyxyxy

=---++


oleObject20.bin

image21.wmf
(

)

22

(,)ln

uxyxy

=+


oleObject21.bin

image22.wmf
[

]

23

3(24

lim

zi

xixy

®+

+-


oleObject22.bin

image23.wmf
3

42

2

3

8

416

lim

i

z

z

zz

p

®

éù

+

êú

++

ëû


oleObject23.bin

image24.wmf
4

1

4

1

lim

zi

z

zi

®+

éù

+

êú

--

ëû


oleObject24.bin

image25.wmf
2

2

2

54

lim

zi

ziz

ziz

®

++

--


oleObject25.bin

image26.wmf
(

)

2

3

C

yxxidz

--

ò


oleObject26.bin

image27.wmf
(

)

2

3

C

yxxidz

--

ò


oleObject27.bin

image28.wmf
C

zdz

ò


oleObject28.bin

image29.wmf
(

)

3

3

,:2

z

c

e

dzwherecz

zi

=

-

ò


oleObject29.bin

image30.wmf
2

cos

()

c

z

dz

zi

p

-

ò

Ñ


oleObject30.bin

image31.wmf
i

p


oleObject31.bin

image1.wmf
2

2

z

i

z

=-

+


image32.wmf
(

)

43

3

310

c

zz

dz

zi

-+

-

ò

Ñ


oleObject32.bin

image33.wmf
2

,:

9

c

z

dzwherecisthepath

z

+

ò

Ñ


oleObject33.bin

image34.wmf
123

)31)31)6

aczibcziccz

=-==+===


oleObject34.bin

image35.wmf
(

)

(

)

2

2

2

25

z

c

e

dz

zz

-+

ò

Ñ


oleObject35.bin

image36.wmf
5

i

±


oleObject36.bin

oleObject1.bin

image37.wmf
2

9

C

z

Evaluatedz

z

+

ò

Ñ


oleObject37.bin

image38.wmf
2

C

z

dz

z

+

ò


oleObject38.bin

image39.wmf
:1

Cz

=


oleObject39.bin

image40.wmf
(

)

3

1

z

C

ze

dz

z

-

ò


oleObject40.bin

image41.wmf
:12

Cz

-=


oleObject41.bin

image42.wmf
2

31

23

C

z

dz

zz

-

--

ò


oleObject42.bin

image43.wmf
:4

Cz

=


oleObject43.bin

image44.wmf
2

3

1

C

z

dz

z

+

+

ò


oleObject44.bin

image45.wmf
2

z

=


oleObject45.bin

image46.wmf
1

2

z

=


oleObject46.bin

