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MTS 6B 11—COMPLEX ANALYSIS

(2020 Admissions onwérds)

Time : Two Hours and a Half Maximum Marks - 80

Section A

Answer any number of questions.
Each question carries 2 marks. Maximum marks 25.

1. Show that f(z)=Z is nowhere differentiable;

2. Verify Cauchy-Riemann equations for flz) = 22,

3. Write the Cauchy-Riemann equations in v'pdlar co-ordinates.
4. Define harmonic function and harmonic ‘co‘njugat.e function.
5. Solvee® =—2, ¢

6. Express cos (2 — 4i) in the form a + ib.

7. Evaluate [ydx+ xdy on the curve y = 22 from (0, 0) to (1, 1).

8. Evaluate {zdz over the first quadrant of the circle |z| =1 fromz =170z = 1.
22
9. Prove that [/(z)dz =0 for f(z)= 3 where C is the unit circle |z]| = 1.
C z-¢
z+1 ) .
10. Evaluate | 1 5.5 92 where C s the circle |z| = 1.
Cz 42z
11.

Define (a) Power series ; (b) Circle of convergence,
‘ Tyt . . . . . 5 5
12, Write the Maclaurin series expansion for sin z and cos z.

13. Expand [lz)= e% in a Laurent series valid for 0<|z|< «,

. 9
M. Find zerpes of flz)=% 5 Sin
z z-
R . r4
15. Find the residuc of [(2)=—, 1 at its poles.
i
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Section b i
ber F i tions.
umber of ques it
Answer any n 540 o
; Maximum mdrks 35
Each question carries 5 marks. aﬂf m i

ions for [(x+iy)=~F——
16. Verify the Cauchy Riemann equations for gty

' 2 2, .2 = 2
17. If f(2)=u +iv then show that |f (z)] = Uy Uy = Uy

9
+Ly.

—_ ngw=1n,
18. Find the image of the annulus 2<|z|<4 under the mappmg w z

19. Find the principal value of (=3)7.

22 9% where is the circle
20. Using Cauchy-Goursat thgorem, evaluate 222+ 923 W c
21. Find §{ —="% 4, where C is the cirele |z| = 2,

; { 3+ni } 2.1,
rove that the sequence n+9ni| €onverges to 5TEl

Find the residue of f(z) =tan 2 atz:%.
Section C

Ansiwey any twgq Questions.
SHOn cappjpg 10 margs Maxinmon marks 20.
‘) 7 ‘ '- . . . . )\ )
24. Verify that the function u(x,y) = 8 _ Jay?
Mjugate functioy,
and proye (a) ]

lox
. . . - mpit-
=0y s harmonic in the entire comk
find the l:armouic e

State

o
o

1 4 ), .
douville’s theoren, y (b) I\’Im‘el‘ea’s thereom.
26, State Caneh. -

“duchy’g residye “N‘Ul‘(:m, and y
Cirele

d.’ here C '
" " - [ : ’ “ l£l
SIg this show that | —; 0y
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