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III-B.Tech. II-Semester Supplementary Examinations December 2002/January 2003

MATHEMATICS-III
(common to Mechanical Engineering, Production Engineering, Mechanical Manufacturing Engineering)

Time: 3 hours  






   Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Define Gamma function and evaluate the following integral in terms of Gamma function 
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b) Established the Gamma Beta function in the form 
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2.a)
Define analyticity of a complex function f(z) in the domain D and established the Caucly’s Riemann equation.

   b)
Find analytic function f(z) for the corresponding real part is given by 



u(x, y) = ex(x cosy-ysiny) +x2-y2

Satisfying the condition f(o)=0.

3.a)
Find the conjugate harmonic function to the following:



ט (r,() = log r + r2 sin2(
   b)
Show that 



U(x, y) = x4-6x2y2+y4+log(x2+y2)


And V(x, y) = exsinhy + xy    are plane harmonic but not conjugate to each other.

4.a)
Evaluate the following integral
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b) Establish the Cauchy’s integral formula in the form 


[image: image4.wmf]ò

-

P

=

a

z

dz

z

f

i

a

f

)

(

2

1

)

(


5.a)
Find the Laurent’s expansion for   f(z)=
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 in the annular space a<|z|<b.

   b)
Find the zeros and poles of the function  f(z)=
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OR
6.a)
State and prove Cauchy’s Residues Theorem.

   b)
Using complex method evaluate the following integral
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7.a)
State and prove the fundamental theorem of Algebra.

   b)
Evaluate by contour integration method the following integral
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8.a)
What do you mean by conformal mapping.  Prove the set of parallel lines in Z-plane transform onto the confocal ellipses and hyperbolas in 
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b) Define bilinear transformation and establish the necessary condition for bilinear transformation to be conformal.  Find the image of |Z|=1 for 
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