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BE.
Third Semester Examination, M ay-2009

MATHEMATICSHII
o o | Pt A _ .
Q. L. () Find the Foarier series for the fanction,

r -l<x=0D
i =
il} [;+I Gzl

“where 1(x) = 1(x+2)

h =]Jex i}
£+2 OQex«<l .

- e
Here interval is¢--1, I}..I-Icrc cm]
g = 2 flxe=d [ slxjax

=J'fxdx4:]:{x+2)dx

L
=[ﬂ}ﬂ +[£+2K}
2
| z ]

1
= —4d =7
2 2

Bp = 'é!f‘cﬂ“}m%dx
[
= _[-f-l.'. fix) coanrmxdx

1
- lfl nmnu:duju[x + 2} eosnmrdx
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1 (U“ LNt

ni-:z B nigl

= ﬂ-..-

sin m

b, ——j f{x)

| :f:]xsinnrtxdxt+l1;|[x+2}sinmdx
s ] el
(P2 ) ey

(11194 Sy
K —+Ea co5-—— + Ebp ~——
ﬂ } 2 C C

e AT 2

n-] 4.-;'[

N 1
Nxt=14F—sinpft ——Sm 2aX+.. ..
{x} nsm o r o

). 1. (b) Find the Fourier cosine pnd sine sevies of

f{xj=lj 05‘51+

| A f[x}:] Doy

(1) For the Haif Ranpe Since Serles
| = Sb,, sin% (sincs 1=1)

FOR MORE STUDY MATIRIEL LOG ON TO http://studentsuvidha.in



http://studentsuvidha.in/

www.studentsuvidha.in

b = [ 130 2 g

0, ifn is even
x4, Sw4
T 3n . P : 2.0

. i) For Half Range Cosime Series ;

a REL
=20 Ea, cos—-
2 2

ag = %f:ldx (k=2

sin 2 :
2 n
ap =) leos~—dx 2 | -o
nt
2 A

Q. 1.(n) Find the Fanrler transform of

fix)= ™, 250
Ans. Hf(x)] = F[E_m-‘z ]

' 2
Eirst to find F[e_x }
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Lt ﬂx:l = e_xz

Then
) =" f(x)e=ax

=£';e"‘2emdx

Mo,
a‘“1 = e_{mz = f{af;x)

By chanpe of zrale property, we h:IWE-I
o ] 5 '
f - — ——
e JEF(JE]

S ol
F[e 1_=f:u-?')
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_ JE e
a

F[e-ax"-’. ]= F t-sllms-
a

Q. 2. (b} Stsde and prove ime-shifting und frequensy-chiltiag properties for Fourer transfermation.
Ams. Sfting an time axis ; [ff{s) is the complex Fourler mansform of {t} and 10 in sy real oumber, then

it - to)] = «"*0F(s)

Thus,

R(f(t- 1)) = [ flt-¢g}e ™ NG

Putting I—1g =T ,ie. t=1;+T, wohave gt =gl . ¥iti t > 0, T+ —candwhen t 5o, T4 .
Erom equation (17, we have

He(tsg)] = [ Ame 0 Dar
= {2 H{TocT g1
=o' [" (TESTaT

= &0 Fg)
: Slllﬂii'nl frequency axia:
" F{5) iz the complex Fouisr mansform of (1) ahd so by sny real number than,

He=06(1)] = F(s-+ 30)
"Proof: By wm“M#

)= 10) = |7, ce)e o
F(el"” f(t:l] = ]:uuh“‘f[:}u"“  d
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= [ Fine o Mat = F(s+39).

Pare-B
Q. 3. (a}XF féz)} is amalytic Fmmctinn wilh constzne niodulus, then prove that () is contape,

Ang, Let flz) = u+iv bean mﬂﬂic functich.
Since : {2} = vonsiant = ¢ (say) (o« 0}
izl = u?+v?=c? A1}

DL, 1) partially w.r.t 5 amd ¥ respeciively, we hove

fu bt
2u—+2v—=0
uﬁx Yax
ulu i =0 .
or E-'r e A2)
P
and EUUT}: =2y > ={)
ﬂ.l. v— =0
or By oy -3}
Using C-R equations.
o Oy
oy .r'h'
and 'é,'":..'=':;§."_
Equation {3} becomus,
r?T-" I!E"I.i
---..'?k-ua—ri} &)

Squaring and addine 1 2% and (33, we have
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al

42 . " fu
|f'[zj| =1) zin¢e '{2}=EH_+IH

Pz} =0 = f{z)=constant
). L (b1 Show that the function
[z, ¥) =|I.(Ii+}'1)+ -2y

i harmonic, Find its conjwgate harmoenic function u {x, ) rnd the corresponding analytic function fz),

ABs

wix, vi= In(.w._2 +y? )+ % =2y

]
Yy = 2x+1
1 xzﬂz

(x? +¥*)(2b-{22)(2x)

(x+y7)’

Vg =

Caytag? o)
(et (2 es?)

YV, =

P
y 1:rr -2
i +y
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Py in)-(2vey) g2 :yi-

@ (@edf

Since Vi +v‘_ﬂ, =0 . yisharmonie
Let u bs harmonic conjugzte of vihe
du:m_;,dx-i-uyd}r

.= "’ydx"vn'i:l’

—L 2 x| =2 +1ay
xz-l-}l' % 42

!H-I.
zx——lu
2 Ty-y

X+y

xey_
g Y21 1Yy

2%~y 4e

| £z} (i +3?)(x -h}}.?- [y +2%)
- _ﬁy+:x)+[1-n(_x‘ +¥*)+lx- Ir]]i
ez S

Q.4.(s)5olve tamz w %, Where @ W renl
Am. tanz = " = coves + o
Al (X + iy} = cobe + Fsing
wn{x—iy) = m-.isﬁu
_mh#un[x-rwq-x-br}

FOR MORE STUDY MATIRIEL LOG ON TO http://studentsuvidha.in



http://studentsuvidha.in/

www.studentsuvidha.in

_ tan{x +iy)  tan(x - iy)
1 vanx + iy) tan(x — iy)

- {cosa +isina) +(cosa - isina)
1-{cose +iginwp{cos o —isinc)

208 _ leosa

1-{s0s*

o+ u] ¢
N2y =

o Ix-mn_‘wn?.nn-r%

X = N
4
Agaln 2iy ={x+iy)-{x—iy)
ta{2iy) = tan](x + ix)~(x - iy)]

_ tan{x +iy)—tan(x - iy)
1+ tan{x +iy) wn(x — iy)

[mu-rim'na)-(mu-isinu] i
= 1+{coser +isine){cosa ~ isine)

ising |
- misin
Cr itmnh2y = isina
. m:r:sil:lﬂ..
| -Iy-tuh'lsinn
o sech™ x = Lo 1_‘.'..’5}
Using 2 M1-x
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From equation {i) and (ii)

; a1 T @
F=z iy =an+—+—il e g
_ Ady =non 3 2'n:rgl.ln["r-bz]_

. 4.(b) Evahuate §—i'-‘——. where C iy
<

zz+9

{iy {z+dM=2
) 14=%
takeg in tounter-clockowise setise,

§ dz
Ans, c 9
Here - f{z)m : hixs simple poles at 2= £3i

z=+§

i) ]z+3i|=2

Only the pole z= Ji lies inside the circle
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Reasidue atz=3i
1 1 i
Lt (z-3}————m—=
2l (2 +3i)(z-3) @ 6

. By residue the,

(llp o = 5 iz civete of centee (), O) tnd radive 5
Both the poles 2 =3iand z= —3; lies inside the circle.

i
Residue ar 2= 3] is already caleulate it comes T

Residye ot z= =3
i | i

(e et dil(z-3i) 6 6.

By Besidue theorem,
dz - .
f =— = 2 [Sum of rezidue a1 both poles]
L +D
J 11
=7 ———=
’“[ .5*‘5] ‘
). 5 {2) Explain l'{z]—i—z-g:;ﬁ-:_—z} s & Laurent series i the regloe | gg+](< 3.
Tz-2
A s[a+l]{z-2] 1<z+ =3
722 _A B _C
Hz+1H{z-2) z z+1 z-12 -Ah

72-2= A(z+1)(z- 2}+ Bz{z- 1)+ Calz+1)
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A=] Be-2 (=2
Bouation (1) redures io, '

1——?—'1"i Since I<jz+ ¥« 3

z r+l z-2

LI

z 2+l 4 -2 0xz<2

p “}
] 1 2 [z z
m=—=Hl+2) + l+-+[—) +[— +oum |-
z 1+2) < 12 2) ]

P 3
1 r J S L |z z
X |0 £ - aiC D e - SN —_—] - — .
p 3{! F Al ) [HZTJ] +(2] + w]_

a1 d.

Q.5 () Bvaate the smgra I Py ){: Y

£ .
GO RX dx

s ] i_(f...ul,]{xunf]

g%
Cmmdn-k—f whml:hﬂmdmmmmofwhllfufﬂudmle CR Mequmon
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|z = R and a part of real axis from -R to R.

e

=
ezt +al jz’-m mxteal

Using Cauchy's residus theorem,

27i[Sg )= f

cz +a? an +a® g x"+a

e
f(z) 2 A1)

2
+0

z = i is a simple pole inside 'C’ z=—jx isisiwiepﬂhuﬂhldﬂ. Residue of f{z) at z = i is asimple
pole.

= lim (z-ai)f(z)

5i= zat-:“ui{:-ﬂ }zz o

e e .
Resi=S—
e @)

Cp issemicircle |4=R, ;= Re®

(d2)= RdD

Y

TN

X R R

Y

FOR MORE STUDY MATIRIEL LOG ON TO http://studentsuvidha.in



http://studentsuvidha.in/

www.studentsuvidha.in

80 =3

1 L

LJ J r:zi Jflf;m

[Ising Fordan in squality 054@ 5—;—

Hence i 20

g T2
. x —FRE R
Le., < IR 3 2_{'2 X do 5 IR g
R*-~a® Rf -ut ZaR
]
. “ [
s -89
a[Rz —uz) } - - —
R -
and I ¢ - m—-—.‘m
it rad I M Raw

Using equation (3 ) amd () ingl)

)

-'-#:I:' 'ft[ .
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']9 et i F
Hence z, -7
. ! _m‘x‘ =+ T f
Equation yeal pat,
-5
COSA% ma™ ¥
| = " ydx= =
X+
PareC

Q. 6. {3) Six cards are deall from a welkshuffied deck of playimg cards, Given that ak six cards are black,
find the probabliity that they are all of the same suit.

Ans. Probability that the six cards are drawn are of black colowr,
¢
52
Cq

Probability that six blade cards drown and of same suil,

eyl e,
52

e ——

Cs 2Cg
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Q. 7. (1) A cubleal die bn thaewn 5000 dines and 5 threw of 3 ot 4 is Obseryed 3240 times, Show that the

die cumnot be regarded mummmmmmmmﬂn the preobability of 8 throw
af 3 or d bes

Ans, Here, n= m
P= Probability of success {Le., getting § or & indhuce)

FWEH%,S=I

5

wl—- '
e

X 5240
p= == g =036
m 9000

H, :is mbiased, ie., P=:
H, : - Pﬁé- (ewo taifed test).

“The rest statiztic 7o P-4

= |8

035-0.33 ;&034%

1]
g —
x
l.-a-IH
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17= 003494 < L6
Conclusion : Accept the hypothesis,
As |zl<z, , Z, is the tabulated value of z at 5% level of significance.

-+ Hg is accepted, we conclude that the die is unbiased.
To find 95% confidence, limits of the proportion it is given by p+z, JPQ/n

2.2
= 196 ji = »= | /900
036t 33‘53)

=036+001377
=(037377, 2#23}
Q. 8 (a) Using Simplex method, maximize
Z=10%; +13 +2x3 subjectto x; +x3-2X3 <10, dxy +2%3+x3 520, 1y, 3,33 20.
Ans. | Z=10x; +x; +2x3
Introducing slack variable
. Xp+xy—2x3+5 =10

Ax +Xy+X3+5 =20

¢ o1 2 o .0 Ratio
Cg Basic Sol IIJ{J{R] Xy X3 X3 8 $3 xglx
0 5 0 } i 2 1 0 10/1=10
0 g W 4 ! l 0 t 2004=5
2=0 e 0wt 1 2 0 0
oj=¢;~2;
¢ 10 ! 2 0 0 2-1}
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Iz 8 : 3 ] 3 —d i

0 x5 L 1" Moo 14
2 2

z5 2 0 Y ~3 (L

All Tj aie zeroor (—ve),

5o, we obtain opimai soluiion,
X =5, 53 =0, x3=0,Maxz=50

Which is required sohtion.

(. &_{(b}) Using Graphical meihod, solve the following 1. PP

Max Z =5x; +Ja3 subjectbo Ju) + 523 15, 35 +2x3 <19, x;, x3 >0

Ams, Mrx. Z=8x)+3x3

Subjectte Ix, +5xp =I5
5x +2%; 510
: Cmmﬂing equality i,

- Ik + 5, =15

Klﬂs
123|}

5+ =10

X |02
X 5

Cotnérpoins sre A (2, ), B {3, 0), %,:—:]

Max  z=5x +1Ix;
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At Az, 0)=t0
: HS,D}-:IS
EE]EE
A STHTY AT
Max value, -
233
HII:IZ“-F
. - .
At | 19’ 3 '
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