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II B.Tech I Semester Examinations, MAY 2011
MATHEMATICS - III
Common to ICE, EE.COMP.E, ETM, E.CONT.E, EIE, ECE, EEE
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* kK K K

1. (a) Find and plot the map of rectangular region 0<x<1; 0<y<2, under the trans-
formation w =4/ 2 €™z 4(1-2i).

(b) Find the bilinear transformation that maps the points 0,i,1 i points
~1,0,1. [8+8]

2. (a) Derive Cauchy Riemann equations in polar coordinateg!.

(b) Prove that the function f(z) = Z is not a,nalytlc t oin
(c) Find the general and the principal values o i) (ii) log .(-1).
[5+5-+6]

3. (a) Show that J, 1 (x) + Jn+1 P
(b) Prove that J_1,(x) 08
(¢) Show that (n+1) -(2n )+ n P, (x)=0. [5+5+6]
4. (a) State and pr sitheorem.
(b) Fi expansion of the function
in th region 3< |z+2| <5. [8+8]
w/2
5. (a) hat G(m,n)=2 f sin®™~10 cos? 1 0df and deduce that
i ET(4)r(3)
of sin"@df = [ cos"0df = W

(b) Prove that I'( ") I'( (I-n)= ==~

sin nm°

(c) Show that f a0 dy = sl (%57) and hence deduce that

fcosm dx:fsinx dov =1/2\/m/2. [54+5+6]
6. (a) Evaluate [ % where Cis|z| = 1/2 using Cauchy’s integral formula.
c

(b) Evaluate f (6212))3# where Cis | z + 2| = 1 using Cauchy’s integral formula.
[8+8]

27
7. (a) Use method of contour integration to prove that | - +a2‘f9 = -2
0

2acosl 1—a?>

O< a<l.
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(b) Evaluate [
0

MIW using residue theorem. [8+38]

8. (a) Find the poles and the residues at each pole of f (z) = 1. Where z=0 is a
pole of order 4

(b) Evaluate [ (Z)—_?’(Z 2+ 27 +5) dz where c is the circle using residue theorem.

i|z|=1

. | z+1i| = 2. [6+10]

S
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1. (a) Show that A(mn)=2 [ sin®*"'0cos?" ! 6df and deduce that

o

/2 /2 ip )

[ sin"0df = [ cos™0db = 2 ( 2 @
(b) Prove that I'(n) I'( (1-n)= —. 6
(c) Show that f:v e~ dy = 51T (™) and henge

2

fcos Ydx = fsm Ydx =1/2\/7/ [5+5-+6]
2. (a) Show that J,—1 (X) + Jpt1

(b) Prove that J_1,(x)
(c¢) Show that (n

n+1) )+n P, (x)=0. [5+5+6]

2
3. (a) Use def contour integration to prove that Of : +a2f92a0059 = 2,
0<
(b) Evaluate of (9&24&3?(—1;%4)2 using residue theorem. [8+8]
4. (a) Evaluate g % where Cis | z| = 1/2 using Cauchy’s integral formula.

(b) Evaluate f (6212))3& where Cis | z + 2| = 1 using Cauchy’s integral formula.
[8+8]

5. (a) Derive Cauchy Riemann equations in polar coordinates.
(b) Prove that the function f(z) = Z is not analytic at any point.

(¢) Find the general and the principal values of (i) log .(14++/3i) (ii) log .(-1).
[5+5+6]

6. (a) Find the poles and the residues at each pole of f (z) = 1=
pole of order 4

(b) Evaluate [ (Z)—_?’(Z 2 + 27 +5) dz where c is the circle using residue theorem.

i|z|=1

[
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. | z+1i| = 2. [6410]

7. (a) Find and plot the map of rectangular region 0<x<1; 0<y<2, under the trans-
formation w =4/ 2 e™/4z +(1-2i).

(b) Find the bilinear transformation that maps the points 0,i,1 into the points
~1,0,1. [8+8]

8. (a) State and prove Taylor’s theorem.

(b) Find the Laurent series expansion of the function
22—62—1

T3y 0 the region 3< |2+2] <5. [8+48]

4

www.firstranker.com




www.firstranker.com

Code No: 07A3BS02 RO7 Set No. 1

II B.Tech I Semester Examinations, MAY 2011
MATHEMATICS - III
Common to ICE, EE.COMP.E, ETM, E.CONT.E, EIE, ECE, EEE

Time: 3 hours Max Marks: 80

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

(a) Derive Cauchy Riemann equations in polar coordinates.

(b) Prove that the function f(z) = Z is not analytic at any point

(c¢) Find the general and the principal values of (i) log .(

(a) Show that J, 1 (x) + Jn+1( =22, (z
(b) Prove that J_1,(x) = cosa:

)

)

(
(

=0. [5+5+6]

¢) Show that (n+1) P41 (x) - (2n+1)
a) Find and plot the map of rect region O<x<1; 0<y<2, under the trans-
formation w =/ 2 ¢"™/4z
tio

(b) Find the bilinear t nythat maps the points 0,i,1 into the points

~1,0,1. [8+8]
(a) Find the sidues at each pole of f(z) =
pole
(b) E (Z* 4+ 2Z +5) dz where c is the circle using residue theorem.
| = 1
: \ z+1-1 | = 2. [6+10]
w/2

a ow that S(mmn)=2 [ sin"™ "0 cos™"~ and deduce that
(a) Sh hat [(m,n) i 2m=10 05?1 §df and ded h

[ sin"0d = [ cos"0dp = F(—f))
(b) Prove that I'(n) I'( (1-n)= ==

sin nm*

o=

/2 ™/2 1 LH) (

(¢) Show that f e g = oI (™) and hence deduce that

fcos Ydx = fsm Ydx = 1/2/7/ [5+5-+6]

(a) State and prove Taylor’s theorem.

(b) Find the Laurent series expansion of the function

% in the region 3< |z+2| <5. [8+8]
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7. (a) Evaluate [ % where Cis|z| = 1/2 using Cauchy’s integral formula.
c

(b) Evaluate g % where C is | z + 2| = 1 using Cauchy’s integral formula.
[8+8]
8. (a) Use method of contour integration to prove that 71 MQEZGCOSQ = 13’;2,
0< a<l. !
oo
(b) Evaluate of (acz—l-i))dw using residue theorem. [8+8]
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(a) Find and plot the map of rectangular region 0<x<1; 0<y<2, under the trans-
formation w =4/ 2 e™/4z +(1-2i).

(b) Find the bilinear transformation that maps the points 0,i,1 i points
~1,0,1. 8+8]
(a) State and prove Taylor’s theorem.
(b) Find the Laurent series expansion of the functio
% in the region 3< |z+2| <5. [8+8]
(a) Evaluate [ % where C ig)l = | ing Cauchy’s integral formula.
c

P= 1 using Cauchy’s integral formula.

e22)22 dz .
(b) Evaluategngl):i—(z% wh C 1
[8+8]

(a) e rgsidues at each pole of f (z) = ==, Where z=0 is a

[6++10]

(a) Derive Cauchy Riemann equations in polar coordinates.
(b) Prove that the function f(z) = Z is not analytic at any point.
(¢) Find the general and the principal values of (i) log .(14++/3i) (ii) log .(-1).

[5+5+6]
(a) Show that J,—1 (x) + Jui1(x) = 22T, ().
(b) Prove that J_1,(x) = 2 cos .
(c¢) Show that (n+1) P41 (x) - (2n+1) x Py(x) + n P, (x) = 0. [5+546]
w/2

(a) Show that 3(m,;n)=2 [ sin®""'0cos® ! 0dfh and deduce that
/2 /2

[ sin"0df = [ cos™0db = %

(%5*)
(b) Prove that I'(n) T'( (1-n)= ==

sin n7w°

N|=
D=
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(c¢) Show that bf e gy = sl (") and hence deduce that

[ cos(z?)dx = [ sin(a?)dx = 1/2+/7/2. [5+5+6]
] ]
2
8. (a) Use method of contour integration to prove that [ ; +a2f92a0080 = 13’;2,
0
0< a<l.

[e.e]

(b) Evaluate [ 2 using residue theorem. [8+8]
0

dx
(z2+49)(z2+4
* Kk Kk ok ok 6@
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