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GANPAT UNIVERSITY
B,Tech" (BM&I) Sem - III CBCS Regular Theory Exarnination

Subject: 2*tr$30l: Mathematics * III
November - December 2012

Time: - 3 Hours
Instructions:

l. All questions are compulsory.
2. Write answer of oach seotion in separate answer books.
3. Figures to the right indicate marks of questions.
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Answgf the follprving, (12)

Prove ThatSin hzis an analytic function"

lf f(z)=u+iv isananalyticfunctionof e then find f '(z) where u-v=e*(Cosy-Siny)

Show that u = y3 -3r2y is a Harmonic function. Find its }{annonic conjugate. Also find

corresponding analytic function.
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Que-2
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OR
Answef.{he followins*

Prove that the function I i, * analytic function.
z

Find an analytic firnction whose real part i, , ̂  ,Y*- -'." 
(CoshTy-CosLx)

If f (z) is an analytic function with constant modulus; then show that f (z)

M
State & Prove Cauchy's theorem.

2+i

Evaluate: | (r)t da ; alongthe real axis to 2 and vertically to 2+i .
b
o a "

Evaluate : [ , **'*-;; dz ; wherc c is the circle: lrl=Z .r " (z  " t ) ( z  -2 )

OB

; where c is the circle lz 
- al= r

; alcng the path ! = x2 .
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Aqsyver thefg[qwi$g.
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Provethat |  
*1 -=2ni

" c z - d
1 , J
l f l

Evaluate: J (r',o rr)e
0
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tcl Evaluate , 14+ dz ; wherec is the circte lz - 1l = r
I  z '^ l

Attemot aFy three:
1

Expand: f (r)=j- as a Taylors series about the point z = 1
z

Show tr,ut ;l*r =i #; when 0 < lal < +.
4z - z' ir$ 4no'

Que-3

Que-4
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IDI Find the Bilinear transformation which maps the points z =2, i, -2 in to the points
w = l o i r - l

sEgTroN -.u

A,nswef the.followinq.

tAI Find a Fclurier ssries to represent the function J'@) = x2 | - n 3 x 1a . Hence show that
11 ln?-; * --;  * --= *.. . . . . . . , . . . ;  = -.
l ' 2 ' 3 ' 6  

1
lBl Find a Fourier serles to repressnt the function f(x) is given by f $) = 1-o

l x
lcl Find a half rang sine series for /(r) * 1; 0 S x 32

lcl Expand: 
4ir*\rbr 

the regions (1) 0 < lzl < I and (2) | <lrl.z.

gR
Answer thg followin&
Find aFourier series to representthe function f(x)=s'; 0{x S 1

Find a Fourier series to represent the function (x) is given by ./(r) = J-*
LT

Find the Fourier ser'ies far f(.s1 - *!tx3, - ltr < rc < n

,  - t t < x < 0

,  a c x < f i

,  * i l t < x < 0

,  acx<n
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(03)

(04)
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Agswer the follqwinq.
rs l

Evaluate: L-t 1--_;-- |
Ls*+s '+ iJ

Evaluate: (l) z-' {rog f +l}
L \s - r l )

(2)  L{ r 's in l  r }
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(04)

(03)

(04)

(04)
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tCI By using Laplace transform evaluate i ,-'', sin 4td r
tn

OR
Answer the followins.

Evaluate: L{tea'sin 3l } .
r \

Evatuate: (l) ,- ' i  "1----f rrlz{t-cosr1
Ls(s -+a- )J  L  t  )

Solve differential equation y"'+Zy"* y'-Zy = 0, y(0) = 1,. y'(0) =2, y"(0)=2

Attempt anv_LhJee;

Obtain Picardos second approximate solution of the initial valuo problem 
#f, 

= ,' * .y, fot

x:0.40 given that y (0) = 0.
Find an approximate value of d7 , correct up to three decimal places, using Newton's
Raphson rnethod.

State conr.olution theorem and evaluatr , 'i -l- I .

ApplyGauss-Jacobi 'smethodtosolve:  ur- t ; ' ; t l t i i , t \ t . .orrz=26,x+zy+62=22,

(12)
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