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I B.Tech Il Semester Supplementary Examinations, November/December 2005
MATHEMATICS-III
( Common to Electrical & Electronic Engineering, Electronics &
Communication Engineering, Electronics & Instrumentation Engineering,
Electronics & Control Engineering, Electronics & Telematics, Metallurgy &
Material Technology, Aeronautical Engineering and Instrumentation &
Control Engineering)
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
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1
- INCOINC
1. (a) Show that_f (1+ )P~ (1 — x)1 'de = 2! 15(;2+g))-

(b) Show that f Ao gy = Bmn) [8+8]

(a—i—x ymtn a”(1+a)™

1
2. (a) Using Rodrigue’s formula prove that [ 2™P,(z)dz =0ifm <n
1

(b) Prove that Jo(x) = £ [ cos(z cos 0)d6. [8+8]
0

3. (a) Prove that U= ¢ [(22 — y?) cosy + 2zysiny] is harmonic and the analytic
function whose real pant is u.

(b) Separate the real and imaginary parts of Sin h z. [8+8]
4. (a) Evaluate W with ¢: | z| = 2 using Cauchy’s integral formula
24

(b) Evaluate [ 2z + 1+ 1iy)dz along (1-i) to (2+i) using Cauchy’s integral for-
1%

mula [3+8]
5. (a) Find the Laurent series expansion of the function. (Z_f;@%
in the region 3 < |z + 2| < 5.

(b) Obtain the Taylor series expansion of f(z) = Z(Z 3y about z = 2. [8+8]
6. (a) State and prove Cauchy’s Residue Theorem.

(b) Find the residue of Z4 lat these Singular points which lie inside the circle | z
| -9 [8—|—8]

X
7. (a) Evaluate [ % using residue theorem.
0

(b) Evaluate [ % using residue theorem. [8+8]
0
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8. (a) Define conformal mapping? Let f(z) be analytic function of z in a domain D
of the z-plane and let f'(z)#0 in D. Then show that w=f(z) is a conformal
mapping at all points of D.

(b) Find the bilinear transformation which maps the points (-, o, i) into the point
(-1, 1, 1) respectively. [8+8]
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* % x * Kk
w/2
1. (a) Show that 8(m,n)=2 f sin® 10 cos® ! fdf and deduce that
w/2 w/2 r 1
- n n (n+1)/2)0
Of sin"0df = Of cos"0dl = 2r(§(n+2))2

(b) Prove that I'(n)['(1-n)= EELLH

(c) Show that [ z™e** dx = sl (n +1)/2 and hence deduce that
0
[ cos(z?)dx = [ sin(2?)dz = 1/2+/7/2 [5+5+6]

Prove that = Py(x) + Pi(x) t + Py(x) t2+ ...

Vi- 2t +t2
b) Write J5/2(x) in finite form. [8+8]

(a)
(b)
3. (a) Find the analytic function f(z) = u + iv if u-v= e”(cos y-sin y)
(b) Find all principal values of (1 4 iy/3)'+V3 [8+8]
(a)

a) Evaluate [ % with ¢: | z| = 2 using Cauchy’s integral formula
2
(&

(b) Evaluate [ (2% 4+ 3z + 2)where C is the arc of the cycloid z = a(f + sin6),
c
y = a (1 — cos ) between the points (0,0) to (]]a, 2a) [8+8]

5. (a) Find the Laurent series expansion of the function. (z_f;(;_%
in the region 3 < |z + 2| < 5.

(b) Obtain the Taylor series expansion of f(z) = e +1) about z = 2. [8+8]
6. (a) Find the poles and residues at each pole 2 1) 3
b) Evaluate [ 2% where C is |z| = 2 by residue theorem. 8+8
z(z—3)
c

_ f do _
a+bSm9 - 0 a+bSing

7. (a) Show that f

\/a227:b2 , & > b> 0 using residue theorem.
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(e}

(b) Evaluate by contour integration [
0

dx
1+x2

[8+8]

8. (a) Show that the transformation w=z*> maps the circle |z-1|=1 into the cardioid
r=2(1+cosf) where w=re? in the w-plane.

(b) Find the bilinear transformation which maps the vertices (1+i, -i, 2-i) of the
triangle T of the z-plane into the points (0, 1,1 ) of the w-plane. [8+8]
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Answer any FIVE Questions
All Questions carry equal marks
* % Kk Kk k

(a) Evaluate 4 [ %‘iﬁ using # — I functions
0

(b) Prove that 8 (m + L,m+3) = L

m,2%4m—

2

(c) Evaluate [ (8 —2®)Y3dx using 8 — I'functions [54+5+6]
0
1 .
. Prove that [ P, (z)P,(z)dx = 02 o m 7 n [16]
e st S m=n

(a) Show that the real and imaginary parts of an analytic function
f(zz) = u(r,f) + i v(r,0) satisfy the Laplace equation in polar form
Ou 10w 10w _ ()and Py 4 100 4 100 _ ) regpectivel
oz T ror T oer oz Trar T o p Y
(b) If u is a harmonic function, show that w = u? is not a harmonic function

unless u is a constant. [8+8]
(a) Evaluate [ %’;2%27%—“ where cis |z —i| = 1/2 using Cauchy’s integral formula

(1L,1)
(b) Evaluate [ (32® + 4zy + iz?)dz along y=x

(0,0)
(¢) Evaluate [ % where cis | z| = 4 using Cauchy’s integral formula [5+5+-6]
(a) Find the Laurent series of the functions f(2) = rqyzrg; about z = - 2
(b) Expand f(z) = sinz in Taylor’s Series about z = IT/4. . [8+8]
(a) Find the poles and the residues at each pole of f(z) = (—22_1—4)7.
(b) Evaluate [ SE;:AS dz where C is the circle |z| =2 using residue theorem [8+8]
c

(a) Evaluate State and prove Rouche’s theorem

2m
(b) Evaluate [ 31399 yging residue theorem [8-+8]
0

5—3cos 6
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8. (a) Discuss the transformation w=cos z.

(b) Find the bilinear transformation which maps the points (1, i, -1) into the points
(0,1,00). [8+8]

* Kk kok ok
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* % % * K

1
1. (a) Show that [ 2™ (logz)" dx = % where n is a positive interger and m>-1
0

(b) Show that 3(m,n)= Lof(hf;ﬁdy
(c) Show that [ z*e *"dx = % [64+5+5]
0
2. (a) Prove that V#ﬁ - % = 2_:0 (Pn(z) + Pn—‘,—l(x)) 2"

(b) Prove that % (@y Jpi1) = x(J2 — J2)

(¢) Prove that cos x=Jg-2Jo+ 2J4... [6-+5+5]
3. (a) State sufficient condition for f( z) to be analytic and prove it.
' o 3 . (1+iv3
(b) Find all principal values of (7 + \72> [848]
4. (a) Evaluate [ % where cis | z| = 1/2 using Cauchy’s integral formula

14
(b) Evaluate [ (z — y*+iz®)dz Along the real axis from z=0 to z=1 using Cauchy’s
0
integral formula

(c) Evaluate [ % where ¢ is | 2 + 2| = 1 using Cauchy’s integral formula
[5+5+6]

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

b) Obtain Taylor series to represent the function —2 -1 __ip the region |z| < 2
(z+2) (z+3)
[8+8]
6. (a) Find the poles and the residues at each pole of f(z) = m.

(b) Evaluate [ (3Z_‘1l§ dz where C is the circle |z| =2 using residue theorem [8+8]
c

z(z—
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7. (a) Show that [ Co20 _ — 1@ (32 < 1) using residue theorem.
0

aCos0+a? V1i—a2

Y

(b) Show by the method of contour integration that of (lg‘f;’gg dr = 75 (1+ma)e™™

(a>0,b>0). [8+8]

8. (a) Prove that every bilinear transformation maps the totality of the circles and
straight lines in z-plane on to the totality of circles and straight lines in the
w-plane.

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