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THIRD SEMESTER B,TECH. IENGUN$ERINGI (1,1
EXAMTNAtTON, NOVEMBER sors

EN 14 30I-ENGINEERING MATHEMATICS_II

(Cornmon for all Branches)

Time : Three Hours Maximum: 100 Marks

Patt.{,

Answer any eight questions.
Each questinn carfies 5 marks.

Prove that w = sin z is an entire function. If so find 
dw.

dz

Show that e'(r cos y - y sin y) is a harlnonic function.

Find and graph the image of -l (x { l, - ft< y < a urlder the mappingw =d.

prove that $ (, - ,^l^ d, ={zui 
if m = *l 

and integer.
a '  

w '  
L 0  i f  m + - l

b. using cauchy's integral formula, evaluate 
!64.-2d 

where c is lz -zl= 
%..

Find the poles and residues or 
9t * t^.

z + z -

Exprcss u=(1, -2,5) in R3 as a linear combirration of the vedtors ,, =(1, l,l),ur=(1,2,3) and

%  = ( 2 , _ 1 , 1 ) .

Letw be the subspace of R5 generated bythe vectors u={1,2r3,-1,,2) and u=(2,4,7,2,- l).

Find a basis of the orthogonal conrplernent rqTr of W.

Find the Fourier sine integral representation of /(r) = e-d ,0 < I <coo a > 0.

Find the Fotrrier cosine transforrn of the function f (*)={cos 
x , 0 <x <a

L  0  ,  x ) d
( 8 x 5 = 4 0 m a r k s )
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( P a g e s : 3 )
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Part B

Answer all questions.
Eoch question carries L5 marks.

11. (a) Find the arialytic tunction whose real part i" 
.orh Itl*'|". r,

(b) Prove that an analytic function with constarrt -oArrtn" is a constant.

Or

12. (a) Discuss the transformation w = z +1. Wfru, are its fixed points. \Vhat are the critical points ?
z

Show that the transformation maps the circle ltl= " 
into an ellipse. Discuss the case when

c = L .

(b) Find the Mtibius transformation that maps the points (2,i, -2) into the points (t. i, - t).

1g. (a) UsingCauch/sresiduetheoremevaluate 6sinn 
z'.! -cosn-22 fl7 whereC isthe circlelzl=2.

d ( ' - t \ '  ( ' -z )

(b) Expand --+1' intheregion(i)  l4>2; ( i i )  I t l .  r  ;( i i i )  1 <lzl<z'
z (z -r) \ ' -2)

Or

L4. (a) Evatuate 
'f sing 

d0 ; ft)Evaluate 7, = !', , ,' d.t.
j  3 + cos 0 -*  (" '  + a)\x '  +9)

l b .  (a )  F ind  an  or thor io rmal  bas is  fo r  the  subspace spanned ly  (L l , l ,1 ) ,  (1 ,2 ,4 ,5 )  and

(1 , -3 ,  -4 , -z)  in  n+.

(b) Find a, b, c such that (2,1, -l), (a,1, -l) ana (b,3, c) form an orthogonal basis of R3.

Or

16. (a) Defrne an inner product space. Let x:(x,,xr) and !=(!t,yr). Determine whether

1x, ! > - 4 lr - xt lz-xz h t xz yr. Defines an inner product in R2'

(b) State Schw artz'sfnequatif and triangle Inequality. Using the standard inner product verify

them for the vectors , = (-2,3, l) and y = (3, - 4, - l) in R3.
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17. (a) Find a Fourier cosine and sine integral representation of the function

^ , \  [ " o r l  ,  0 < t < %
r(,) = j

[ 0  ,  , r / 2 .

(b) rf glf (t))= r(r) then show tn* 9{f (L-r')} =e-tu'" r(r).

, *

18. (a) Find the Fourier integral representation or f (t)=[t-" 
' 

! 
t 

!". 
""rr"" 

evaluate- l  o  ,  I t l t t '

-;sh r - 
lc* 

"o, 
|,I) *.

; ,, --- 
\z )-"

(b) Find the Fourier sine and cosine transforrn of el4.

(4 x 15 = 60 marks)


