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Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

2z

1. (a) Expand f(z) = (Z‘i 7 about z=1 as a Laurent series. Also find the region of
convergence.
(b) Find the Taylor series for =5 about z=1, also find the region g ergence.
2.

8+8]
2w
(a) Use method of contour integration to prove that { ; aQilga 13’;2,
0< a<l.
o
e
n
0

(b) Evaluate [ M’W using residue fagor [8+8]
0
m
2n ! -

[16]

each pole of the function %
¢ residue theorem.where C:|z| = 3. 848
5. (a) E e [ (2% + 2)dz along x=t and y=t* using Cauchy’s integral formula.
1=
(b) Evaluate [ S(i:izﬁ ;i;‘ where C is |z| = 1 using Cauchy’s integral formula.
C 2

(c) Evaluate [ %Z(i_dg) where C is |z| = 3 using Cauchy’s integral formula.
c
[5+5+6]

6. (a) State necessary condition for f ( z ) to be analytic and derive C-R equations
in Cartesian coordinates.

(b) If u and v are functions of x and y satisfying Laplace’s equations show that

(s+it) is analytic where s = %Z — % and t =94+ g—z. [8+8]

7. Evaluate using # — I' functions.
1
(a) [ax*(log 1)*dax
0
w/2
(b) [ sin™?@cos®?60do
0
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(¢) Show that [ (1+ )™ Y1 — )" tdx =213 (m,n). [545+6]
“1

8. (a) Show that the transformation w=z+1/z maps the circle |z| =c into the ellipse
u=(c+1/c) cos 0, v.=(c-1/c)sinf. Also discuss the case when c¢=1 in detail.

(b) Find the bilinear transformation which maps the points (2, i, —2) into the

points (1, i, -1).
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df _ 27
—2acos ~ 1—a?’

2m
1. (a) Use method of contour integration to prove that [ 5 T
0

0< a<l.

oo

(b) Evaluate [ —
0

( z+9)d(ﬁ2+4)2 using residue theorem. 8-+8]
1 .
. Prove that [ P, (z)P,(z)dx _{ 0 if M%n @ 16
51 \e

2
oy Af m=
3. (a) Show that the transformation w=z+1/g ma | =c into the ellipse
u=(c+1/c) cos 0, v =(c—1/c)sinf. Als the case when c¢=1 in detail.
(b) Find the blhnear transform ichl maps the points (2, i, —2) into the
points (1, 1, [8+8]
4. (a) State necessary c ) to be analytic and derive C-R equations

in Cartesian coordi

If u and of x and y satisfying Laplace’s equations show that

(s+it iSRanalf ti eres:g—;‘—g—; andt:%—i—g—z. [8+8]
5. = (;jzl)g about z=1 as a Laurent series. Also find the region of
conveggence.

) Find the Taylor series

[8+8]

230
6. (a) Evaluate [ (z*+ z)dz along x=t and y=t* using Cauchy’s integral formula.
15

(b) Evaluate [ S(‘;l : ;1”2 where C is |z| = 1 using Cauchy’s integral formula.
C 2

(c) Evaluate [ %’?dg) where C is |z| = 3 using Cauchy’s integral formula.
c
[5+5+6]

7. Evaluate using # — I' functions.

fx (log 2)3dx
b) fsin7/200053/20d9
0
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(¢) Show that [ (1+ )™ Y1 — )" tdx =213 (m,n). [545+6]
-1
8. (a) Find the poles and residues at each pole of the function %
(b) Evaluate [ % by residue theorem.where C:|z| = 3. [8+8]
c
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1. (a) Show that the transformation w=z+1/z maps the circle |z| =c into the ellipse
u=(c+1/c) cos 0, v =(c-1/c)sinf. Also discuss the case when c=1 in detail.

(b) Find the bilinear transformation which maps the points (2, j into the
points (1, i, -1). 8+8]
2. (a) Use method of contour integration to prove that { ; aQilga 13’;2,

0< a<l.
(e.¢]
(b) Evaluate [ M’W using residue flagore [8+8]
0
m£ n
o & =n

[16]

each pole of the function %
¢ residue theorem.where C:|z| = 3. 848
5. (a) E e [ (2% + 2)dz along x=t and y=t* using Cauchy’s integral formula.
1=
(b) Evaluate [ S(i:izﬁ ;i;‘ where C is |z| = 1 using Cauchy’s integral formula.
C 2

(c) Evaluate [ %Z(i_dg) where C is |z| = 3 using Cauchy’s integral formula.
c
[5+5+6]

6. (a) State necessary condition for f ( z ) to be analytic and derive C-R equations
in Cartesian coordinates.

(b) If u and v are functions of x and y satisfying Laplace’s equations show that

(s+it) is analytic where s = %Z — % and t =94+ g—z. [8+8]

7. Evaluate using # — I' functions.
1
(a) [ax*(log 1)*dax
0
w/2
(b) [ sin™?@cos®?60do
0
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1
(¢) Show that [ (1+ )™ Y1 — )" tdx =213 (m,n). [545+6]
“1

2z

8. (a) Expand f(z) = ﬁ about z=1 as a Laurent series. Also find the region of
convergence.

(b) Find the Taylor series for =5 about z=1, also find the region of convergence.
[8+8]
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27
1. (a) Use method of contour integration to prove that [ ; +a2fgacosg = 137;2,
0
0< a<l.
(b) Evaluate of M’W using residue theorem. 8+8]
2. (a) Show that the transformation w=z+1/z maps theirgle |z o the ellipse

=(c+1/c) cos 0, v =(c-1/c)sinf. Also discuss en c=1 in detail.

(b) Find the bilinear transformation which m ints (2, i, —2) into the
points (1, i, -1). [8+8]

3. (a) Find the poles and residues ag polé of the function ((22:%)2).
(b) Evaluate [ 2(2321 4zdz2 theorem.where C:|z| = 3. [8+8]
4. Evaluate using (8 ;
7/2 6 cos®/? 0 df
0
(¢) Show that f (1+2)™ Y1 —z)" tde = 2™ 3 (m, n). [5+5+6]
1
2430

5. (a) Evaluate [ (2% + z)dz along x=t and y=t? using Cauchy’s integral formula.
1=

(b) Evaluate [ S(‘: . )dz where C is |z| = 1 using Cauchy’s integral formula.
c

(c) Evaluate [ %’i_‘% where C is |z| = 3 using Cauchy’s integral formula.
c
[5+546]

6. (a) State necessary condition for f ( z ) to be analytic and derive C-R equations
in Cartesian coordinates.

(b) If u and v are functions of x and y satisfying Laplace s equations show that

(s+it) is analytic where s = g—Z — % and t =24+ g; [8+8]
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7. Prove that fle(x)Pn(a:)da: = { 02 if m#n : [16]
“1

st W m=n

2z

8. (a) Expand f(z) = ﬁ about z=1 as a Laurent series. Also find the region of
convergence.

(b) Find the Taylor series for =5 about z=1, also find the region of convergence.
[8+8]

) Kk ok ok
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