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B.E.
Third Semester Examination,2009-10
MATHEMATICSHII

Q. |. Auempt any five questions, selecting at least one question from each Part. Each question carries
equal marks.

Part-A

Q. 1. (a) Find the Fourier series of f(x)= l 0 , -m<x<0

x2 w 0=x<n
which is assumed to be periodic with period 2x.

(b) Find the Fourier sine and cosine series of

: x , O<x<n/2
f(x)= '
(‘) {0 s Wi2ex<n’

Ans.

| /x
a, = ;J-x f(x)cosnxdx
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Fourier series is given by

-i-.[f‘r(x)cosnxdxﬂ:f(x)cosnx_dx] '

%[f't)dx-tf:ﬁ casaxdx
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—l—-0+21‘t (_ )4 —0] 2(-'])
.4 | n® n?

b, = %I:: f{x)sinnxdx =;L-[Jiﬂdx+1:x2 sinnxdx

(-2} - 2o of 2]

_,tz(_:'J_“+1(:D_'l_1}
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. +;§-;[(-l)“ -l]

f(x})= 3294- ian CoSnx + ibn S nx

n={ n=|

_x T 1 | os2x oL cos3
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n”

2, 2 ¢ o0
Y A VTPl Pty | —_l a2 g
e u( )smx+33u[ 2)sin3x+......

Q. 2. (a) Using Fourier integral representation show that :

« 0 if x<@
Jcosxa-i-o.:sinxadq: L it x=0

° l+a 2

-%
ne ifr x>0
X , O<x<n/2

f(x) =

Ans, ()-{0 , ®/Z<x<n

2 x 2} pwi2 1
ag = ;Io f(x}dx = ;[_[0 xdx+R_Lde

2 “
ay, =;[f(x)cosnxdx
0
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Fourier sine series,

Cosine series is,

|, 20 2 [ nx ]
= —sin——+—>—| cos——1]
n 2 ]'[2]1; 2
b -azjnf(x)sinnxdx
gt

21 .x2 n
=-?; ID xsnnnxdx-i-fwz()dx

2fom e Loom]  1oomm 2 oo
nl 20 2 27 21 2 nim 2
=Y b, sinnx
n=I
2 i 2 ! 2
=-0+=(1}+] += |+ =~-{0)-={0)+— (-]
203 o-jon st o
't i 2 .
== (1) +{0)—=(0)+ —{1)+......
2 1 2 1 2
=S4 (=) (e,
Jt+2+3zrt )4+52n(l)+

o
a
=2+ Y a, cosnx
2 n=]
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m 2 Cper 2 ate ke 2
= 8+l+12n( l)+0+22u[ 2]+3(l)+32u[ 2}&

T 2 2 1 2
= 24l -+ ——(=2) 4 =+ (~2)+.....
p 12“( ) 22n( )+3 321‘( H-...

Q. 2. (b) Find the inverse Fourier Transform of :

—e™%,
5

Ans. By sine inversion formula,
27 .
f(x)== I F(s)sinsxdx
*o

l\
2%7e™ |
=—J—-—smsxds
Ty s

df 2% _u 2 a :
"£ % x2 +a2 by L.T.

Integrating,

Whenx=0,f=0by (1)

= from(2)c=0

2 -1 X
f(x)=Ztan' Z
()= ~tan™ —

A1)

-A2)
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Part-B
- Q.3.{a) Prove that:
®  gnz=sinZ
(i) cosz= COST
Gi)  tanz = cosz
Aos. () sinz=sing®
18s: sin(x + iy) = sin xcosiy + cosx sin iy

=sinxcoshy+icosxsinhy

=sinxcoshy—icosxsinhy
RHS sinZ = sin(x~iy)

= sinX¢osiy = cos X siniy

=sinxcoshy—cosxisinhy

LHS=RHS.

(i) cosz=cosz §
-

LHS:  cos(x+iy) = cosxcosiy —sinxsiniy

= cosxcoshy—isinxsinhy

=cosxcoshy+isinxsinhy

R.HS.

c0s% = cos{x - iy)
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= COSXCOsiy +sinxsiniy

= cosxcoshy +sinxisinhy

LHS =RHS.
({i}) tanz = cosZ *
LHS tan(x +iy)

+ siniy
1an X + tan iy - cosiy
t-tanxsinly |_p. o suu.y

cosiy

sinx+_siniy
_ _cosX cosiy _ sincosiy+siniycosx
_sinx sinly  cosxcosiy —sinixsiniy

COSX cosiy

_ sinxcoshy + isinhycosx
cosxcoshy —isinxsinhy

_ sinxcoshy +isinhycosx « c})sxcoshy-l-isinixsinhy
cosxcoshy—isinxsinhy cosxcoshy+isinixsinhy

2

(sin m;)s:vu::osh2 y—sinxcosx sin? y)+ i(sinhycos2 xcoshy +sin“ xcosh ysinhy)

(cosxcoshy)? +(sin xsinhy)?

sin xcosx(éoshz ¥~ sinh? y) +isinhy t:.c-shy{ccas2 X = sin? x)
; cos? x cosh? y-l-sin2 xsinh? y
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sinxcosx(1)+ isinhy cosh y(l ~2sin? x)

cos? x(l +sin? y) +sin® xsin® hy
Q. 3. (b) Show that the function :

(x*=y*)+i(x* +¥’)
f(z)= x2+y?
0 . z.—-—ﬂ

, Z#0

satisfies C-R equations at the origin butdoes not havé aderivative at origin,
Ans. Here, -
(:tc3 —y3)+ i(x3 +y3)

f(z) = .
() x2+y2 ., 220

Let f{z}=u+iv then

3oy Ve 3y

2

u
xZ+y? x2+y?

Since z20 = x#0, ¥y=0.

s u& vare rational function of x and y with non-zero denominators. Thus, u, v and hence f{(z) are
continuous functions when z % (. To test them for continuity at z = 0, an changing u, v to polar co-ordinates

by putting x =rcos8, y =rsin6, we get
u= r(oo53 9—sin’ 9)
and Cove r(cos3 8-+sin’ 9}

When z30,r— 0
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lim = u lim cosJB-sin39)=0
z—0 z=30

" By limv=0 rl_i—%f(z)=0=f(0) |

230
= f{z) is continuous at z=0,
Hence, f{z) is continuous for all values of z. At the otigin (0, ), we have

¢ 2x0)-u00) 0) W00y x=0_,

ax x-bO T x=0 X

000, 0
y--bO y y-+0 X

“v(xl}) v(OO) =l

x-bl] x—)O !,'f

ﬂ? &

- i v(0,)-v(0.0) _ e 1=0
y=0 y y=>0 ¥

=1

|

du ov

3x3y

and ¥ X
Hence, CR equations are satisfied at origin.

Now,

- t)-t) ()i +y’)
£(0) = lim ==——= lim {x “y(xry)

Let z — 0 alongthe line y = x then
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. 0+2ix* i i(l=i) 1+
i I F - R N

Also, let z — 0 along the x axis (y = 0). Then

ix 143
3 = +1 wd2)

3 3
=0 x

Since the limits (1) and (2) are different
=3 1'(0) does not exist,

Q.4.() Evaluate [ (z—2%)dz where C ls the upper half of the circle [z — 2| = 3. What s the value of the
C . .

integral if C is the lower half of the above given circle?

Ans. I(z-—zz)dz
As |z-.2]=3
= z-2 = 3¢%
2224300
dz = 3ie®®de
Upper half circle : |

| (z-zz)dz=I[(2+3eie)—(3 +3e"°}2]3ie‘°da

= g‘[(z +3e‘°)-(4|+ 9¢?0 4+ |2e‘°)]3iei° do

= [(-2-9¢® -9¢7)3ie® qp
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= -isj[:‘zc“’ +9e29 40038 49
' {2e% 9e2® gpli0 x
"3'[ I TR ~(A)
li]
' C 9 s 9 g 9 9
=-3 2e"'+—e2"'+-e_3'“)-(2+— -)
{( RN A A

-- z(-|)+‘§(1)+§(-1)-z-§f-:-]

=~3~4-6]=30

In iower half circle (limit beam x to 2x ) by using (A)

. . L4ix
—J[Ze'e + Eem +2e3'e]
2 3 x

Azor+30-20)- (2t 04500

-34+6)=-30

It because -30 in lower half cifcle,
1 .
Q. 4.(b) Expand m in Laurent series valid for :

® 1<q<3

@) O0<jz+1<2

@iy |d4>2.
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1

Ans. (z+1){z+3)
A B
= — e ———
z+1 z+3
1=A(z+3)+B(z+1)
Put Zz= =]
]“‘A{ ) 2
Put z:-—3

1=-2B = |B=-3

1 1 1
(z+1)(z+3) = 5{2-&- 1 z+3]

®1<|4<3:
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] 1 1 1 z 2

f(2) = =t e et p 2 L

+ ——
2z 223 222 2z 6 18 54
i) 0<fz+1|<2:

N .
- 2(z+1) ('z-ﬁ...z)

Gif) 4> 2 :
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LI L
2 2oz
Jz i )
Q. 5. (u) Evaluate I"("“_—)*,, where C is the square with vertices at =1, i,
z—In2 :
e3z
Ans. &(z-tog 2)4

The integrand hias a singularity at z=log2 which lies within the square.

Now,

'(a )_Lf f{z)

"1“ z—a I\+l

Here,

a=log2. n+tl=4is n=3, f(z)=e*
£7(z) =3"e%%,
fm(z)=33e3z

a3 3
f-n(logz) = 3333'0‘2 =2 33e|0§2 = 3323
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o

3. o ?
2,3 43 a
2% (2~ log2)

(2723)21“ &34
6 (z log2)*

T4z

Jz

(527} = §-—=

(z-log2)°

e i3 =72
= 8Riz” = 72Ri
= {z-10g2)’ Ans.

Q.5.(b) Evaluate

Ans. Let

Poles of ¢(z)=

7 are obtained by solving by solving at+28 =0
(a2 +2%) ‘ '

~z=zia, tia
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Residue ot f{z) at z=iais

(. ld, .2 |
E zlll:-['a(z- ) (z+ ia)2 (z- ia)z}

= lim -d- !
z—oialdz (Z"“ ia)2
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tim —2(z—ia)_“ = -—2(—2ia'}—3
£—1a

=

o =2
~81°a°

1

dia’

-

Y
o
(7Y

B3y Residue theorem,

Part-C

Q. 6. (2) A box contains 9 tickets numbered 1 to inclusive, If 3 ticket are drawn from the box one ata time,
find the probability they are alternatively either odd, even, odd or even, odd, even.

Ans, Because box contain 9 tickets number 1109
Even nunibers arc 2, 4.6, 8

Odd numbersmre 1,3.5, 7.9 -

[t1hey are alternating i the order {AY

Odd even odd

Then the probability is

s¢, 4c, i,

g X X7
¢ GG
5 4 4 10

= oK—X— =
9 % 7
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If they ure alternatively in order B (even odd even)

OC] sCl 7Cl
453 5
XX =—
9 8 7 42

= Probability they are alternatively either odd, even odd or even, odd, even is,

10 5

63 42

=01587+0.119=027774.

Q. 6. (b) Fit a binomial distribution to the following data :

X3 1] 1 2 3 4
I: 30 62 46 10 2
ARs.

X f fix)

0 30 - 0

1 Q2 a

2 46 €%

3 10 30

4 ® 08

N=Zf =150
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k=192
Zf(x} 192
Mean = }:f -—I—S"a
np =128
1285
4
q =68

Hence, the binomial distribution to be fitted to data is,

150{32+.68)"

Theoretical frequencies

x N nC, pq™"

0 15 o 4Cq(32)°(68)*

1 | 150°C, (32)"(68)°1
2 150 Cy(32)'(68)°

3 1504C5 (32)°(68)"

4 150°C,4 (32)* (68)°
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Q. 7. (a) Mice witﬁ am average life span of 32 months will live upto 40 months when fed by a certain
nitrous food. If 64 mice fed on this diet have an average life span of 38 months and standard deviation of 5.8
months, is there any reason to believe that average life span is less than 40 months,

(b) Test for goodness of fit of a Poisson distribution at 0.05 level of significance to the following frequency
distribution : :

No. of patients
arriving/hour(x): 0 1 2 3 4 5 6 7 8
Frequency: 52 1S1 130 102 45 12 - 5 ! 2

(xﬁ_.m = 14.067 withv = 7)
Ans. Mean of the given distribution is,

Ox52+1x151+2x130+3%102
If,  +4x45+5x12946x5+Tx1+8x2

R=aX =

f  S2+1514+1304 10244541245+ 142

_ 0+151+260+306+180+60+30+7 +16
) 500

In order to fit & poison distribution to the given data, we take mean no. of poisson distribution equal to the
mean of the given distribution i.e.,, m=%=202.

The theoretical frequency are given by

Nxe 292(202)
ir

f(r)=
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Sudx 035

f(0)=" --@ T OIS 0 0,23
L ()= 3@53'—‘&*(’"35 = 13667

2) = 500x0.l|§>x{2.02] 13771

fi3) = 300%01 33i><6(2.02)3 0371

f(d)= 500 xo.?éiz.oz)“ -6

f5)= 500% 0.1 I3250>< (202 1891

f('ﬁ) ) 500x0.1?;x(2.oz)6 636

()= 500xo.xﬁx(z.oz)’ 8

()= x0.135%(2.02)% —ode

K
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Theoretical Poisson frequency correct to one decimal place are,

X i 2 3 4 5 6 7 g

Expected 675 1366 1377 927 46.8 189 63 1.8046

Calculation of chi square

Observed Expected (O-Ep? (O-E@/K

Frequency (0) Frequency E

2 675 25 335

st 1366 - 05 165

B 1377 'y 035

102 27 100 1.08

& 463 ! _ 002

7 ' 189 % 2

5 63 | 0.166

| 18 0 0

2 04 256 64
(0-E)’

2
- e ——— = 15016
x“=3 S

Given %505 = 14.067 with y=7.
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Conclusion : Since the calculated value is close to 15.016. Hence we ca:oiiicd that Poisson distribution
is fit to the given data. (It is highly significant).

Q. 8.(a) Solve the following L.F.P. graphically :

Maximize Z = 3x, +4x;

Subjectto:

4x; +2x5 £ 80,

2x, +5x, <186

X1 xzzﬁ.

Ans,
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iviax 2= 3% +4X9

Sub. 1o 4y 'F:.K’_‘- RRY

Corresponding cquality is

fx) 10120,

dve Ivsmbao g vj‘;o—[(r]

-

Onthial oetf o oy

5
0(0,0),A(20.0), B{;JS]_,C;Q.

ZD=0

Z. =3{20)+ 30} = 60
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Zp =3[%)+4(35)=‘2_5+14o= 1475

Zc = 3(0)+4(36) = 144

Max. value at B (5/2, 35)

Z=1#73].

Q. 8. (b) Using Dual Simplex Method :

Maximize Z=-3x;-x5
Subject to,

xp+x3 21,

Ix; +3x3 22 |

X, X220,
Ans. Maximize Z=-3x1-X3
Subject to,

n+xy2l,
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2)(1 '1'3?(2.2 2

Xis X2 20

Convert the #>» type constant to "< type above L.P.P. takes the form.,.

Max., Z=-3K1—Xz+031+052
Sl.lth: —X]1— Xz g= =1
—2)(] —3}(2 <=2

Convert in equations into equation by adding slack variable.
—X) =Xz +8 =~1

“2X) =3%y 453 = -2

Cg  Basic b X Xz st

variable

52
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- 0 87 ~2 -2 0
1
Aj Cj-Zs= -3 -1 o 0
C; -3 - 0 0
Cp Basic b | X Xy 8 5
«0 5 - -8 o0 i S
-1 X3 273 23 ! 0 173
T
Aj =.Cj =L - '- o 0 13
| ~7/3 1/3
Mini. (—1;3—3;3)= ~7
C; -3 -l 0 o
Cp Basic b Xj X3 8} ray .
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-3 x| -1 1 0 3 -1
-1 X3 an 0 i -2 3
Aj=C;~Zs5 0 0 -7 -83

-+ All 4; S0 but bj is —ve, so this problem has unbounded solution.
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