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BE.
Third Semester Examination, May-2009

MATHEMATICSHII

M:Awmmmn\hlﬁwhstqunmm?pﬁ.
o - | .+ PatA -
Q. 1. (a) Find the Foarier series for the function,

x -1<x%0
f{x}= _
_ (x) [x+2 0<x<l

 where 1(x) = f(x+2)

x =l<xs<0
x+2 O0<x<l .

-
'Hercintervalis(—l, 1).Here ¢ =1
_ o .

ay =é-fc f{x)dx = i‘Elf(x)d:x

=I:)xQx+7;[x+2)dx

0 1
2 -1 2 0

N N D
= 2+2+2—2

Ay = —gfcf(x)cos-%ﬁdx
= .:-El f(x)cosnnxdx

= lf]xcosnxdx +I;(x+2)cosmtxdx
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“;.u 2 nn?  nipl

=0

11 sinnmx
bn=:l-_[_]f(x) —dx

= Lﬂxsin naxdxt +j{:(x+2)sin naxdx

.: . [x[ C‘:]Sﬂft‘t) (1){ srn:;nxj]{jl+[(x+2)( cosmtx] (]}su';r:;x};

_[(—1)(—1)(—'1)“]{—3’{—1)"+1] <)
. nm nm nm| = e

nm

f(x)= a?°+ Za, .;053%5 +3b, 2AITE

of -4(-0" 2 |sinnnx
fix)=1 +— [—
( ) +n§l[ nm 211:] 1

C 6, 2 .
f(x} = 1+ —sinan - ——sin2nx+.......%0
n ®

Q. 1. (b) Find the Fourier cosine and sine series of
f(x)=1,0sx52.

 Ans, f(x)=1 O<x<?

(i) For the Half Range Since Serics :

X
1=Zb, smﬂz— (since I=2)
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2
nnx

|| e

2 0

4
=——  ifnisodd
nx
O,ifniseven

l=—sin£+isinm+ism§£1+
n 2 3®m 2 Sx 2.7

. (ii) For Half Range Cosine Series :

sin
a, -=-?— 2I 057X dx = 2 0
1 2 nn
2 )
1 f(x)=1+01.

Q. 2. (a) Find the Fourier transform of

) _
f(x)=xe™ >a>0.

- ol o]

. 2
First to find F[e"‘ ]
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Now,
2_ e
e ™ =e = f(J;x)
By change of scale property, we have ‘

Frax)-

F[e—axz- _ "}J;e_%[i;)z


http://studentsuvidha.in/forum

downloaded from http://studentsuvidha.in/

- JE =519
F[e"‘"2 ] _ J_;_ o519
a

- Q 2. (b) State and prove time-shifting and frequency-shifting properties for Fourier transformation.
Ans. Shifting an time axis : If f{s) is the complex Fourier transform of f{t) and to in any real number, then

Hf(t-t5)] = ¢™0R(s)
F(f(t-t))= 2 f(t-tg)e™a m

Putting t-tg =T,i.e. t=1y+T,wehave gt = dT,when t > —0, T 0 anci\ylwn 150, T—ow.
From equation (1), we have -

Thus,

Hf(t-to)]= [, fme o Dar
= I:f(']‘)zi“oei’;rd‘l‘
=07 qTESTaT
= ¢"0R(s)

'_ Sill'ﬂ_lfon frequemcy axis ;'
"I F(s) is the complex Fourier transform of f{t) and so is any real number than,

He of{t)]= Fs+so)

' PM!: Bydeﬁl;litionwehave
C RE=He)= [ Ao
F(ei"o f(t)) = I:oei’o‘f[t)e;‘ dt
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Part-B
Q. 3. (a) If i(z) is analytic function with constaat moduius, then prove that £(z) is constant,

Ans, Let f(z) = u+iv bean anély‘ic function.
Since : |f(z}] = constant = ¢ (say) (c % 0)
|f(z)|2 =u?+v? =¢? A

Diff., (1) partially w.r.t x and y respeciively, we have

du v
2v—=0
2u v 2\*6x
ulu Vv _ 0
or -é;+"f:"- = 2)
u .
2u-——-+2\ —=0
and By 2y
_"l.?_l'l...l.\.r: 0
or Y oy = (3)
Using C-R equations,
% By
M N
and a} ax
Equation (3) becomes,
I(?V aLl -
“uru =0 SR )

Squaring and addirg 2} and (4), we tiave
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du | Ov
|f'(z)|2 =0 since f'(Z)=5x—+l-a:

f(z2)=0 = f(2)=constant.
Q. 3.(b) Show that the function
v(x, y)= ln(x2 + y2)+ x-2y

is harmonic, Find it_s conjugate harmonic function u (x, y) and the corresponding analytic function f{z).
Aans,

v(x, y}= In(x,z+y2)+x-2y

1
vV, = 2x+1
X x2+y2

) (xz +y? )(2)-(2)()(2:.()

(x* +y?)’

Yxx

_ 2y2 -;2x2 _ 2(y2 —xz)
(+y?) (2ey2)

22y -2
X +y

\"'y“
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(D00 22z

Yy = (x2 +y2)2 I(xz +y2)2

Since Vxx +Vyy =0 = vis harmonic
Letu be harmonic conjugate of v the
du'=:_1,(dx+uydy

= vydx—v,dy

- ==2X=yY+C
. | f(z) -(lin(xz +y2)(x-2y)).i-(y +2x)
= —(y+2x)+[lr.l(lxz + yz)-i—(x— Zy)]i

Z+iZ+2InZ |,
Q.4 (a)Solve tanz = ', where o isreal
Ans. tanz = o'® = cosqx +isine
As tan(x +iy) = cosa +isina
tan(x ~iy) = cosa ~ isina,

_tan2o — tan{X + xy +x —{y)
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_ tan(x+iy)+tan(x - iy)
1- tan{x + iy) tan(x — iy)

- _ {cosa+isina}+(cosa —isina) .
1-(cosa +isina)(cosa —isinc)

20050 _ 2c0s0

) l-(t:‘:ns2

a+sin2a) 0
lan2x = a0

n
'o=2nm+—

_ 2% = tan~
O . 2

x= nFé'-E-
Agmn 2iy=(x+iy)-(x-iy)
m(ziy)f&n[(x*-iy)-(x-—iy)]

_ tan(x +iy) - tan(x - iy)
I+ tan{x + iy) tan(x - iy)

- (cosa +isina)-(cosa - isina) °
1+(cosa +isina)(cosa —isina)

_ 2isina

3 =isina
O - itanh2y = isina
| tanh2y = sina
- 2y-unh'lsina

i)
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=1 l+sina]
2 1-sing

1-cof}+s)
Y*zk’gl 2
: T+c¢o {2+a) .

2 sinz[E +

_ 4

4 afn
2 -4
1m(4+

i x a
y—Elosmn Ry (i)

From equation (i) and {ii)
a 1 T o
Z + +=+=il — -
X+iy =nx 2 2103h||(4+2)_

Q.4.(b) Evahuste §—2—, where Cis
cZ +9

) jz+3i=12
(i) |2=5
taken in counter-clockwise sense,
: ' § dz
Ans, c Zz +9
Here - f(z) = has simple poles at z = £3i
» jz+3i]=2

Only the pole z = 3i lies inside the circle
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Residue atz=3i

I 1 i

I e— =

Lt (z-3i))—————— = —
5 )(z2+3i)(z-3i) 6i 6

. By rasidue the,

(i) |2| = 5 is circle of centre {0, 0) and radius §
Both the poles z=3iand z =~ .3; lies inside the circle.

Residue at z= 3} is already calculate it comes == .

6
Residue at z=-3
. i 1
Lt (z+3i)}———=——=—
RNCE (z+3)(z-3) 6 6.

By Residue theorem,

§ dz =2xi [Sum of residue at both poles) ‘
sz+9

J i i
=2mi|=-=+—|=0
m[6 5] _
Tz-2

Zz+1)(z-2)

7z-2
Ans, _ Az+1)(z-2) 14z +1i<3

Q. 5. (a) Explain f(z)=

72-2 A B

JALB_C
z-2

Hz+1{z-2) z z+1

7z-2 = A(z+1)(z-2)+Bz(z-2)+Czz+1)

as & Laurent series in the reglon. 1<z+1<3.

(1)
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| A=1 B=-2 (=2
Equation (1) reduces to, |
13,2 o,
2 211 3 ince 1 <[z+1j<3
1 3 2

{ 2 3
1 -1 z fz z
===31+ + 14+~ - bl B VPO .
- +z)~ k 2-1-[2) +(2] + w]
1 2 .3, .4 z (zV (2Y.
31~ AL AL [ l+=+]= = +oreeee
- Y1-2+2 -7 42 ) [1+2+(2) +(2]+ w]_

Qs.(b)mnmthei-m I 1@ +a‘)(x ﬁz)d

A"' ) I(x +a2)(x -52) |

. e . '
Consider Icm;wmcncm&mmmsﬁngofwhalfofm_ciwle Cr Memim
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|4 =R and a part of real axis from ~R to R.

iz R
fze z’f ze 2+“IR 2e

inz
cZ +a ng +o X +C£2

Using Cauchy's residue theorem,

elllzZ

. eiu R e
27ilSq | = = '
7iSg] gz"" T CIR Zral +_’Lx2 )

f(z)=—5— | A

z = i is a simple pole inside 'C' z= —jo is a simple pole outside. Residue of f{z) at z = aj is asimple

pole..
= lim (z-ai)f(z)
Z=»al
oliX
Resi = lim (2~ oi)—5—
Z—>0} Z 4+
-m@
. :
Resi=S—
esi = ~(2)
Cr is semicircle "~ |4=R, ;= Re®
' (d2)=Rd®
Y
‘Cp -
X R R

Yl
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0:6-0

e | fei” dz % -aRsind
C.L zz+azlcc£ T S'o Rz_az.lldﬁ

Using Jordan in equality 0<0 S—-g-

Hence

ie. R % -2 RY

and . _Ie

Using equation (3) and (2) in (¢)]

~a0

i & .-.oT ;
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']? et & ne ¥
Hence, 2, 2=
. ‘Xt a
Equation real part,
2
< cosax e d
[ PO Solaiaes
X ta
' Part-C

Q. 6.(2) Six cards ave dealt from a well-shuffied deck of playing cards. Given that all six cards are black,
{ind the probability that they are all of the same suit.

Ans. Probability that the six cards are drawn are of black colour,

2606
52 c6

Probability that six blade cards drawn and of same suit.

4('3(:6) y 26C6
52C6 52C6 ‘
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Q. 7. (b) A cubical die is throwi 9000 times and a throw of 3 or 4 is observed 3240 times. Show that the

die cannot be regarded as an unbiased one and find the extreme lmits between which the probability of a throw
_ of 3or 4 lies. : ' )

Ans.Here, 0=9000 |
P = Probability of success (i.e., getting 5 or 6 induce)

2 1 1 2
P="oo 8=l-—=—
6 3° 33
p=£_§£@.=0_36
m .
Hy isunbiased, ie,  P=1.
_ g |
Hy: : P*; (two tailed test)-
“The test statistic z=224
PQ
n
5. 036-033 . 106
1 2 1
- =
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17i=0.03494 < 1.96
Conclusion : Accept the hypothesis,
As |Z|< z, , Zg 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 ptz,, JPQ/n

2 2Y
=0362196_1 —x— (/900
(3‘3)

= 0.3610.013?7I
=(037377, 2"4623)
. Q. 8. (a) Using Simplex method, maximize
Z = 10xy + X3 + 2x3 subject 1o xy + X3 —2X3 S 10, dxq +x3 +X3 $20, xq, X, X3 20.
Ans, | : Zsi0x|+x2 +2x3
Introducing slack variable
’ X+ Xy —-2X3+8 =10

Axy+ Xy +Xg+59 =20

C; 10 1 2 0 .0 Ratio
.Cg  Basic ~ Sol I‘)(XR) X1 | X2 X3 8 8. xplx
0 $) 0 1 P 2 | | IR 10/31=10
0 n W 4 ! 1 0 1 20/4=5
z=0 '__z5, '101 1 2 0 0
| ¢j=¢;—2; |
¢j 10 1 2 0 0 2.._1.2
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2 s 5 o m o1 144
0 x5 1 T N "
2 2
zs 3). 0 3 ary 0 .0

All Zj are zero or (-ve).
So, we obtain optimal solution.
x)=5,%; =0, x5 =0,Maxz=50
Which is required solution.
Q. 8. (b) Using Graphical method, solve the following LPP

Max Z = 5x; + 31 subject to 3x) +5x5 <15, 5x; +2x, <10, x;,x5 20,
Ans, Max.. Z=5x+3x
Subjectto  3x; +5x9 15
5% +2xp <10
. Con'esp-or-tding equality is,

3%, +5xp =15

xlOS
X230_

5% +2x3 =10
X1 02
X3 5(0

Cornerpointsare A (2,0),B (5, 0), 20 45]

1919

Max z=5x; +3xy°
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At A(2,0)=10
B(50)=15
A19°19) - 19
Max vale,

238
Maxzu--fa-

45
X2 T —

190722

At X =
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