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B.E.
Third Semester Examination, M ay-2008

MATHEMATICSHII

HMode : Attelipl any five quesdions.
] Part-A
€} L (@) OMain a Fonrier series to represent ¢ ™ oM x = —x 10 1 = x. Henee derive series For
.4
sinhn ”
ap = i
Ans. Let e =04 % s, cosm + ¥ by sinax
n=l =i
Acording ro Fuler's foemulae,
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1] e™ i
== {azinex + noasnx)
T
x

aZ +n?
1 e ™ n e ™ n
== | (i~} )~ -1 :
o )k
2n{—1}" siohan
S RTE
n[ﬂ +n“}
Putting the value of ay,, a, & b, we got,
- 2einhom] £05x  Cosldx ' sy
g e — -3 —r o |- | -
ro12a Ma?y? 2te2 a® +17
Putx=ka=1
| 2siniaz _i_[i_ o, -
w1202 ey Ry
g} o

ny 2{ | 1 1 ]
- = —————
simhn [ 2741 31 44 '

. 1. {b) Obtain & all raage cosine serics for

[ kx for 0515-;

fix)=
lk[l—-:] for %5:5]

and henes Hnd son of the series

SIS B I
it ¥ 5
Ans, f{x) = bx =%zt

= k{l-x} ik zxg)
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Rx) may ke consider as even function in (1,1} h:-' extending furction in (=1, 0) in sech a way thet it
become symmetrical about y-axis.

4Ly o M
Fxy = 5 + 28, ue{ ; ]

n=|

By Fulars formula,

2' 4 Ik |
=T£f(x:|d:~; ﬂTL[btdm- Ik[i-x}dx]
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1 mefl o ) nm"l (v /1)
a
sinnn
L2t N mnnfl_ 1, _lsinon/2 cosnm—caosmm/2
1112 nnAl (mﬂq}! (nxi2}] 1 2 nmsl (ex/ 1)
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2¥]
-2-1-1]=
ajﬂﬁ ﬂ;.:rﬂ &5 —ﬂ ﬁ' [6) { ] 'l

u[‘“’ﬂ“ [, cos6xn/l coslOxn/l

2
k-_—
) L ' s
Pt x =0 _
Ziﬂ i I i
= L ST
- Ll EF ]
t'l' L+l+i+ ':ﬁ
R A

Q2 2, (a) Express the Tunction ;

iofor [xsi
r{:}:{“ for {xi> |

»% A Fourier integral
shp Ak coi Ax

Henee evalusite 0 -“—-l—lﬂ...
. Lo b fr sl
Ane r["}'{u for (x>]

The Fourier integral G

lf ]ﬂ'm
{x) —;{L F{tyoosd{t — x)dedk

P _ 1 7l ninA(r-x} 1
_;!:[ll—mll[t—x]dtdh—;_‘[—l—]_l di.

* gin A{l =x} = sin i [~} - %
. L A
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o

_ ifﬁml{l—x}+iml{l+ x) " ‘Ej sinhcoshx .
q

Fy y

!

Ife ) %
al y = +1, e function is discontinuous & bance int=gral has the value 'i{i"'“]-:_

€. . (b) Siate and prove convalutlon theorem for Fourier bransforms

Ans. Fourier oransform of conveletion theorem ;

The convelution of two function €(x) & g{x) over the mterval (—oo,00) is defined ag,

fra= _[:uf{uh{x - updu = )
Proof ; The Fouriet transform of convalution of f(X) & ga(x) is praduct of thed Fourier mansform ie,,

F((x) *g(x]) = F{f(x]).Fs(x}]

We have,

F{tin g = ][ Cobelx—viao]
- |2} I oot up e = 00 [ el -ahoiian an
= A [ e - wha(x-u)e' g |
= [7 e t{x) § #Mgfe)e [dwhen x-n )

= [ o' flu)cu B{g(t})
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= J::eﬂ" f[x}dx.F{g{x}]

=t} F{e(9)-
Part-B
0. 3. (a) Define analytic functions. State and prove the C-R equations for an analytic function.
Ans. Analytic function :
Consider a single valued function fiz) in a domain D. The function f(2z) is said to be analytic at point z
= a if there exists a neighbourhood [z-a| <8 at ail points of which (z} exists.
If £'(z) exists at every point of a domain, then we can say that the function is analytic or regular analytic

in the domain.

Necessary and sufficient conditions for f(z) to be- analytlc : The necessary and sufficient conditions
for e function :

w = f(z) = u{x,y) +iv(x,y)
To be analytic in a region R, are
A A T TN
{;}Bx,ay,al,ajramnmunumuﬁ:mmmﬂx y in the region R.

du _ou dw_ dv

—— i o

M X' &
The conditions In (ii) are known as Cauchy-Riemann equations or briefly C-R equations.
Proof : (a) Necessary condition : Let f{z)=u+iv be a single-valued function possessing partial de-

A du ov dv
rivatives YA ary at each point of a region R and satisfying C-R equations.

f.ﬂ., ax @ ﬂn’d ay ax .

We shall show that f(z) is analytic i.e., £'(2) exists at every point of the region R.
By Taylor's theorem for functions of two variables, we have, on omitting second and higher degree terms
of 3x and by .

f(z+ 8z) = u{x+&x,y +8y) + iv(x+8x,y + §y)
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[u{x.yfl*t[—mﬁx-r—-ﬁy}]+ {v{x }]+(ﬁ ﬁx+%ﬁyﬂ

—[u{x y) +iv(x, }']J (:‘; 1 I-E]Ex+[%+1%

= f(z) +[%+lg~]5x +[%+ |~$—]ﬁy

or fz+bz)-fiz)= [Eu—ﬂ-ﬁl]-ﬁy

@@
:

H

+i%)ﬁx+(-—+i—]ﬁ_lf [Using C-R cquations)
&y Bu eV

-Ex-)ﬁxq-(é;ﬂ-)lﬁy[ -1= :]

v

.——][ﬁxﬂﬁrj [@Ha—”-}ﬁz [+ 8% + By = &2}

] L
—— j—j—

%’lE’ %‘IE‘ 2|2

Hz+bz)-1(z) _tu . v
- r{z)= lim Jim == =i

o
Thus £'(2) exists, becavse T a U

Hence {2} is analytic.

QI (BN F(%) = u+lv lsanalytic fanetion, find M) kil w-v =+ (cosy-siny).

Ans. u=v=e"(cosy-siny)
By .
E _a = tll:m}r_ SI.I'I}';I ..aﬁ-}
M N e

& 5 o *{-siny —wosy]
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I !
_E-E; g[ siny Wﬁﬂ WAii)

Subtracting (if) from (i)

%-a“ cosy —e* siny +e” siny +e" cosy

=2e"cosy
Adding (i) & (ii)
-%-He"ahy
Thus, o) = 2 4ie
and putting x =z & y=0

f(z)= (e*mﬂ-kia‘ sinﬂ)

:gt

f(z) = [e*dz+c
=e"+¢-

Q. 4. (a) Show that _L(Hl}ﬁ‘ﬂ uﬁuﬂh&lhutﬁryﬂlﬁeﬁmmh&vm:unﬂu
pointsz=0,2=1,z=1+iandz=L

Ams, [ (z+))dz

=Jl'{;+]}dz+lﬂz+ 1)dz+ _i'[z+ 1)dz +?{z+l}dz
0 1 i+1 i :

T L
=(%-‘ﬁ]+[[“—*:ﬁ+ﬂ+i}]-%‘{{%n]-{ﬂilﬂl_qnu}]
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=) = RHE,

P +z+l

N

sxliyi=1.

Q. 4. (b) Evaluste [[—————dz, where C is the eliipse

Anps. Wea know zeX+ly = d2=de+hay
First we have to check whether the function ls anzlytlc considering,

2 424 1={x+iy) +{x+iy)+L
= [x" - 3wy? +1+I)+i(3x2yvy3 +;.r]

Now, %ﬂxz-ﬁl 1.%"'5"!’ X o bny; g'h -3t

ie. Canchy Riemann equstions are satisfied, hence the above fiunction is analylical.

Cnnsldmng 2% T+ 2 ={n+iy) —Tx+iy)+2
=(x= -y -'Ix+2)+i{2xy-?ﬂ

du v ] i
™ X 2v: 2 ¥

3 ' oy
Hence Cauchy's Eiemenn's equations are satisfied the fonction is analytic. .

=J+z+1

Thmmm.meﬂ.mnﬁm m uml}tn:mrwh:mmﬂ:mndtm ax? +9;.r -,
.~ By Cauchiy's infegrnl thecnrem.

$i(z)dz=0

-]
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z
]

Q. 4. () Expand 7 aboutz=1
z—-

Aus. Let Z=1=f OF 2=1+1

t+l}

(13-

ml‘:- 1 + ! +i+{2“l]+{2*1}2 +,.,.,.":|

. -2 -1, 1 1 1 2
un[{z-‘r] +(z-1) +1—!+§T[z~i}+‘—!{z—l} +]
Q. 5. (s} Evalunte
z 4
j £ dz, where € is the unil circle [4=1. How wany poles the function
< 05 T e o v
et -
L] r = I
Ang {z) e has simaple poles at
3=:|:-!-,if:'-,:|:5, .......
A7 2

1
Of which only z= i:"i lies inside the circle |Z= 1.

1
Residue of {z) ar 2= 3
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-2
P e S

t cosmz

2-—?1

(b 1]e‘ +¢?
2

= lim 22 :

ol —msinnz (By L Hospital rule}

2
~—XI

-1#2

|
Similarly, residue of f(z} a1 2=~ is, s

2
. By residue theoram,

. _
[~z =2xi (sum of residues)

COSKZ
1
1z -l 2 i
=z,{_=_+= ]4[_]
n x 2
= 4isinh 1
ZF
X
- X
{J. 5. {b} Evaluatc _[_n 5 Idl by residues.
X+
Ans. Now let, =X
3x = i
1, dX
dn = ——
X LA 3
17
3 %241

—
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L - e obiained by solving

The poles of the ﬁz}-'xz
+

22 +1=0

h I= l[--l}lIjll ={-:Jnnent+isinﬂ:]lllrz

= [cos(2xx + x)+ isin{Znn + n}]m

I= [m{ z“; I]x+isi:{2n; !)1] By [ Moivre's theorem

Wheren=0, 1,2
.. "7,
n=0, z=m=n1’2+mn5=l
.3
n=1, :nmh!lﬂsm?--T
x . iz
=3 . 2= s —+isin—=1
? 2 2

Reduce of §(z] al ;=2 iy

[z—e:ml] |
lim ~——=—"w |im —e——
rael®2  ZR 4] LT T

] _:
e il
2

Besidoe at zw eﬁ‘” ia %ﬁ':“"'z

S T
Rezidae at z=e'.!i-.|-i‘2 5 e L T

(]

T x? IT Xz
b, 314 &
p% +1 27 %% 4]
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= %E:ti [Sum of residues in the upper half' of s plane]

_1 zni%[%[r-i +i =.i)]

p
- —-I['—I—i}ﬂilz
32 L]
=x'8.
Part-L

4}, 4. {a) [n a holt factecy, machines A, B and C manufaclure 25%, 35% and 40% of the totel
output. OF their output 5%, 4% aml 1% are defective balts. A bolt is drmwm At random from the prod-
uct and is found to be defective, What are the probabilities that it was manufactured by the machines A,

BEarC? ]
Ans. Let £y, B & Ea denote the events that a balt is selected from machine A, B & < respectively,

35 20
B Ej)s—
P{EIJ P{El} [I’P{ 3 100
p{D;E]:i HD/Es)= — P{-BJ'Ea)P—
U= To0- =100 100
By Haye's theoren,
P(E,JP(D/EY) 0" o
E,)P(D/Ey 100~ )00
(D))= I T B
EP{E)P{DI"E:} m-:u 160 100 100 100 (um}
L B3
T 1254140480 345 &9
_ Ec .
B3 _ME)RD/E) _ 300__100
= 140 B

3 125
¥ P(E;)F(D/E;) (100 +{|nu)1 "“m]:
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a2

Es\_ P(E)P(D/Ej;) 100" 100
o/ 354 a0 2

———

3 25
LPEIPDIE) ot *(ionT (roap 100 100 100

B _#.16
{25+140+80 345 69

€1 6, (b} A Tunction b delimed as wnder :
1.
fl:K:i=E. XpEXExg

=l otherwise,

Find the vumulative ¢lsiribuiion ofile vartable x when K satifles the requirement for (X wo be a
densiiy funciion,

1
Ans. f(X:I'=-k~,1|~_:x£xE
=, efse whé;n:

%) is am density Fanction.

j:ﬂ[x)dx: [ f‘:?dx= I

= k’x'z-xl

o Cimuolative distribution fanchion,

Flxj=0 if x <,

x-X

X2 -1 S TES S-S 7

=tifx2x,.
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Q. 7. (a} In & Int of 500 solennids 15 are defectlve, find the probabiliey of 8, 1, 1, 3, defeerive
ok posds im a random snm]:!le of 260 solennids.

Ans. The probability of sokenoid 1o be defective

2L
o8 20
The prebabilicy of § defuctive
o 20
2 1Y /19
= — | 1= =03585
{5 )

The prehabificy of 1 defbelive

The probabiliry of 2 defective -

The probabllity of 3 defsctive

The probability of r™ defective

12 Oy
B}
wherar=0, 1, 2, 3.
. 7. {b) Fit a Poisson distribation to the set of abservations :
Xt 0 1 2 3 |
f: 122 &0 15 p 1
Ags Mean = Zhx - ] + 36 + G+ 4 =05

T, 300

;. Mean of Poisson diswrfhution je.. =035
Heneg the theoretical frequency for r success is
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e eyt 2o0ct¥(0s)
- Ly _ G ] wherer- 0, 1,2, 3.4

r r!

- The theoretical frequencies are,
X: 1} 1 2

Ly
i

{ve? =061)

I
L)

f: 2 6 15

O, 8. (a) Using Stmplex method ;

Maximize £ = x| —3x; +dx;3

subject to
Np+dap+ug =8
) Iy —-n; 43212
dyy=Ixg - 3xq = =6;
g4,
Ans, Maox, z=3%)+2x3 +4x4

Subjectto wy +2%, +X3 €8 2 —xp +x 22
Ay = 2% >y = -6 ¥ Ny 20
Step : The firsi coustraint invelves =, We introduce oily a slack vamahle s, thereby petring
X+ 2K H X2+ =.H |
The 2md canslrainl i gru:ﬂ:c:rlthan tvpe. We introduce a surplus variable sy and artificial variahle A
thurehy pedling
In -y Xy sz + 8 =2
The 5rd constrain 13 strict equakity and requires neither a stack varisble or surplus vartable. We add only
an artificial variable Ao these by peming and imultiplying by (-1} we pet
=% + 28—y + Ay =6
o The stadard Fren of LPE seobfem Beonrmes,
hax., Z=3u) ~2x; +3xz + sy + 052 ¢ MA |~ MA,
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K| +ZKy #Xq+5y =1
ZXy=MatX3~Sp+ A =2
=A%y +2x3—Jug+ A =6

Whets x| ,%3, %71, 55457, A1 g 20 and M is a larpe positive tumber.

Step 2 : Since we have 3 equations in 7 variable. 4 solution is cbiained by setting 7-1=4 vanables
equal b zevo and solve for remainimg variables.

Maw an initial basic feasible solution can be obtained by x| = X2 = X3 =83 = 0. Therefore the initiat
busic feasible solution is. ’

5 =8, 4 =2, A=

and 2 = 2 + 50 = Bhdi
Therefore the mitial basic salulion s b lated as
Simplex 1abfel
Ck Basic Cj k| -2 4 ] ] M I Fatia
Sohtion  x A7 i3 H ) Ay Ay igfu
b{=xp)
3
0 5) 3 L 2 | | ] [} 0 -1-=3
J 2
M A 2 2 -1 1 ] -1 | 0 5 =]
M 8 4 z 1 ] Q 1 '-—ﬁ'——g ¥
Ag 6 - - I 371
2~ B Z; M M —2M A -M M M
CjT eI I2M ~2-M Lot daINM O M noo

Sownie eduries in the ©y row heing —ve the current solusien 14 pal oplimal.,

Step 3 : Largest negative enlry in given is —2 — M which lies in x5 column, Therzfore the inconiing
varlghle is %3 . Theratin =243 is minimum in Aa row the outgaing basic variable is A4 Key element is 2. {In
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further simplex cable we will not compute A, column) Now key row is
: 0k 3 2 1 26 o 0

Transformation of R key column eniry in Ryis2
Ry{newr) = Ry{ald) - 2Ry )
§-23)=2
1-2(-2]=35
2-A1=0

l—2[-—;-]=4
1-2{0) =1
D-E{ﬂ)=0’
0-2{0)=0 |
transformation of Ra key cobamn entry in R, fs{—l]_

Rz{new) = Rpfokd}+ R;(new}

=2+3=35
z=-2=10
~1+t=4
1-3#2=-142
B+0=9
~l+0=0
. " 1+0=0
Mew simplax fable is glven ax,
Simpley Tabde I{
Cp Bmis C;— 3 -2 4 0 0 M Ratio
solution %y Xz X1 5 ) A Xp X3
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0 s 2 s 0o 4 1 0 0 1”2

I ;
M A 5 0 0 5 0 0 0 -0

3
2 X3 3 -2 1 "3 0 0 0 -2

M
Z=6+5M Z, 4 2 =35 0 0 0
T

Some entries in Cj row being negative the current solution is not optimal.

. Step 4 : Largest negative entry in C; row —3- M /2 which liesin x3-column, Therefore the incoming
variable is x3. The ratio (~10) is minimum inthe A row, therefore the outgoing variable is A . Key constant

b

1
is -E' Mew key row,

4 x3 -16 0 0 1 © 0 0

Transformation of R Key column entry in R, is 4

R(new) = Ri(otd) = 4R (new)

2-4(-16) = 66

5-4(0)=5

0-4{0)=0

4-4(1)=0

1-4{0)=1

0-4{0) =0

0-4(0)=0
Trlnsﬁnmimufk;.l(eymhummmymk;is[—%]
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Rsfuen) = Roiay *%Rzim
3 +%l;—lﬁ} = -2
2 g—{ﬂ] =-2
1+%([I]= 1
--_;_+.§.|:[] ={

3
Be={0) =0
+20)

k|
O+={0)=0
2

The new simpiex bk is given as,
Simplex takle 211 :

-2 A4 ¢ 0 M N  Ratie

(%S

Cp Basic €,

Solution X i X3 5] 5z Ay Ay xg/x
b{=xp
o 5 66 s B .y 0 9 .
4 % -6 a b 1 0 o0 0
3 %y -2 2 1 o o0 o 0
2=~106 z a3 4 6 0 b

G =8 & . | - { 4] L] 0

T

Comining in this way we Snd the eprimal mlutiuq.
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