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

. 1. Aitempt any five questions, selecting at least one question lrom each Pert. Each question carries
cqpeal nuirks,

Part-A

0 , —xs5xs0

€} 1, {»} Flod the Foarier series of f[;}-[ 2 Diylx
Sl

which is wzwmed to be periodie with period 2.

{b) Findl the Faurser slne aitd cosidie tories of

: i, #<xenll
fix}m '
(x) {I} s Wfl<x<n’

Alrs.
t, -m=xx%l

F[")'{xz , 0<xsz
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=#[Jf‘f(x]¢mnxd1+_[: f{x}tmnx_d:-:}

= %[fﬂﬂclx-r Exi cosnxdx

n

_l-xi[-i“in“i]-[zx -E‘%‘i}u{z °°:;'“]K

R l'i3

_1'_,;:!&3_{-_11“__1}
N 3

=— oy’ + ;E—:I(—l]“ - I]

n

Fourier series is given by

flx)= xS g osrnt b, simns

n-e) na=|

...Ei.l."} _Lm;m--l-mzx ! cos It
= 3 |2 ; 22 32 S
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=) 2 2 o
-x +;.:-;]gm x+ 53—;[‘213m3x+,..,. .

3. I {2} Using Fowrier Integral representation show that :

- . g ir x<e
mxa.-l-a:lmhn T xep

1 -

" it x>

i, Oex<ns2

Ans, ﬂ:“:‘?{u . RiZ<ack

2 2| iz ®
aﬂn;fn ﬁx)dx-;\j‘n xdx+=‘{2l]du

BEEEE

-2 ’;}”zp:mnxdx+_|:qﬂmnxdx]

3 Lird
2| slnmx o5 My )
=K Hi+—3
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Fourter sine series,

Cosine series is,

2¢x .
& ;Iu f{x} sinnxdx

= -fr« -mesin oxckx + I:,zﬂdx

el 2 i dioe 2 (o
--{]+m{1}+[+.2J+22R{ﬂ] 3[{)}+3&I}; J]

N i 2
"g[‘?’r{"}—g['}l’f Ez;ill’f

100 2z [ 2
s o bl Bl ey ) |
r|;+2+3111: ] 4 51“[}+

-
a
==2+%a,cosnx
n=l
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=E+I+—-—{ l}+ ]+l+i
' 1*x 3
. 2. {li) Find the laverse Foarler Transiorm of ;

le—au
L]

Amg. By sine inversien formola,

f{x) = %TF;{s}sin sudx
o

L1}

Intagrating,

A2)
Whenx =0, f=0by (1)

= from{2)c=0

f{n]-%tm""-: -
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Part-B
- Q.3 (2) Prove (hat :
B  snz=sini
() fosz=cost

{.'i} Ew cosE

Ans. {H E- sinZ !

LHS; sin(x +iy) = sinx cosiy rcesxsmiy

= ginncishyricosxsinhy

=sinxcoshy —icoaxsinhy
RHS $inZ = sin{x ~iy)

= 3in n¢osiy — o x siniy

= sin x ¢osh y— cos ki sinhy

LHS= RHB.

(i) poaz = cosg :

LHS:  cos(x+iy) = cosxoosiy —sinx siniy

= cosxeoshy—isinxsinhy
= coex eoshy+isinxsinhy

RHS

20a% = oos(x —iy)
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=GOS N s iy + 6N X siniy

= 05 % cosh ¥y +sinxisinhy

LHS=RHS.
(i) vz = o3 ¢
LHS (% + iy)
siniy
an X+t iy - cosiy
1-tanxsinty | . siniy
casiy
ainx . gin iy

_ cosx  casiy S0 605 Iy +sinTycosx
| SinK sindy  cosxcasiy —sinixsiniy
COSX COSiy

_ sinxcoshy +isinbycosx
cos % coshy —isinusinhy

_ sinxcoshy +isinhycosx ﬂ:::sxcmh}r-l-iainixsiliw
cosXcoshy—isinxsinhy  cosxeoshy +1isinixsinhy

(siuxnpu cosh? ¥—sinxcasx sin” ;|.|']-l-l'{s.inh:.lft:.u:p.r.1 xcoshy + sin® xcosh ysinh}r]

(cosx cosh ;-'}2 +[3in :\':siﬂt'n;y.r]-1

sinxmsx[ﬁnshz v ~sinh® y)+isinhymshy{m21-sh2 x}

cos® xcosh® y+sm? xsink’ v
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s xeasx(P)+ isinh }rcmhy[l— 3sin® x}

cost 1:[1+=1i|12 }r]+3ir|2 L air by
€. 3. {b) Show that the fanction |

13_.’3*_ l'!-l-]l"]
ot
L ’!.-“

, 2w

satifies C-R equai ions 31 the origit but does nal have a der lvative at origin.
Ans. Hers, -
(.’C] —}'J}'I-i{!(] +_"|"3]

fiz)= .,z 0
( x* +y? z#

Lét f{z}=u+iv then

_x3-y Ve 3y

x3+}r2' n:zﬂ,«2

U

Bince z 20 = x»0, =0

o L& v are rational function of X and ¥ with hon-zero denaminators. Thus, u, ¥ and hence f{z) are
continuous functions when z ¢ . T test them for continuity ar z = 0, an changing u, v 1o polar co-ordinates

by potting x =rcosfl, ¥ =130 we get

u= r(ooa3 f—sin’ ﬂ]

and v 1(@:53 O-+sin’ B]

Whet z -0, r—10 .
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lim -ullmr{cus B=5in ﬂ} 1]
FY ) =4l

X1

iy =0 - Tiem £(2)w 0= 0
By fimv=0 . Ho{} f{0}

= fiz) 5 continuous stz = {,

Hence, f{z)iscontinaous for all values of z At the origin (0, ), we have

FECLE LU

L =]
Eht x—-ﬂ' — X
- u(0,0 _
du_ gy HON-UD0) L g 0
dy oyl ¥y Hu X

¢ "1"‘3 L P

_I
ozl n-ﬂ} jr

E___ I-l-t ""[urﬂ""{o‘“]= ]

dy  y y y=0 Y
%

a%

and E = _'3;
Hence, CR equations are satisfied at origin.
o, .

f(g)-1(g)  (© - )+l +y’)
{0 zl
© e {2+ yt)ix+y)

Lel 2 — [ along the Tine v = x then
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p+2ix® | W=D} 1+
= BT e O s
r9) nﬂzxi{m] I+ 2 2 . ~42)
Also it z — 0 along the x axis (v = 0), Then
3 L
. X' #ix .
f“[n}-_— iﬂ x} 2 +j -2

Simces they |imosts {1} amd (2) are different

= ) does mat exist.

Q. 4, (n) Evabente [ [2—2)ddi where Cis the upper halof he ciwcle fr— 2| = 3. What bs the vabue of the
L9 ;

lategralif C is the ower hallof e shove given circle?

Ans. I(:m;z)dz

As |z=2|=3

= z-2= 3
zu2+3®
dz=Jie®?de

Upper halfeirels « |

j(:-z’}dz:j:[(h:u“}-[: +3e"'}’]3;¢i“.m

= j;[{z +3¥) ~(a+9629 4 lzgﬁ]]m*da

® L] Zid o W
= { {-2-9¢F —9e7 )3ie™ g
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= -Gjﬂ +0e58 0P8 4p

_..3{%*‘ *‘_”H*’_‘“I

:{3(-1}+—{|1+ (1)~ 1"'3’]

= -—i-ﬂw"ﬁ]- 3D

In lower halFeincla (Jimitbeam x to 2x ) by using (A)

_3l gt 2 20 B s i
2 TR

.3{(:[1}4 g.{m %{11]-[1{-—1}*%“} +%{-ﬂ)]

~Y4+6) = -30

It becouse 30 I lowes half cfhcls.
. .
Q-4.(6) Expend 72 350 3) o Lawwrent series valld for :
M 1<|g<3
My O<fz+i|<2

win  |g4>1.
FOR MORE STUDY MATIRIEL LOG ON TO http://studentsuvidha.in

- (A



Ans. (z+N(z+3%

=t B
T4l oz
I=A(z+3H+ Bz +1)
L " I R |
A=l
1= A[2) =3
Put z=-3
. B_ ]
1==2B = |B=-%
! =_1[ L ]
(z+1){z+3) 2|la+) 243
M1<|g<3:

ety 4]
R S E RO
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11 1 1z £

|
fiz)mt= —t— + e —t,
(2) 27t 22! 227 22 6 1B 54

G 0<|z+1| <2 :

. | |
T2zel} (7e1e2)

e
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1

(RO R BN E (RO

E?L z 2 P 2 I I.z
|4 1]

T

& 2
!J\t
0O 5 (n) Evalwane J ¢ where Ok the cquare with vertices st [, i,
- vlz—in2) '
]
g
: —_—dz

The integrand has o singularity ut 2= log2 which lies within the spare.

o,

fn[.}_ _jL:i_* r{I}

c[z‘aj“”— '
Here,
a=logZ. n+l=4 80~ [(z)mwe™
Fo{z)m 3’7,

f(z) = P

P {log2) = 3 RE2 5 gleos? o 33g3
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r'"(logzjt-i-f -d2

2 ¢ (2 log2)?
- i 3: ‘

P dag e
Ixic{z_hga]

{272*}ani o

R P

Er )

(92°)xi= f——de

(z-log2)

X

- . )
= }mthlzsf?zm Am..
. 5.(b) Evaluste :
'l'(a +3 ) )
—=
Ams. Let u(uz*xz}l

R .
Poles of ${Z) = ———— are obtained by solving by solving o2 +2% =0

(:2 +:1}

z=%ia, tia
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Residue ol fz) ot z=mis

i ld, .2 |
E:ﬂia{z_m] |:z+in}z[1-ia]2}

= lim{-L 1
L d![-;.g.i“]:

- tn[-2{z-+ h]‘3] =-2(2i)

Byresidus of i) z=—jg &

| d 2 '
; {iny | —{z+in
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i =2z =ia) = ~2~2in]"™"

A£—+rd

1}y Residue giearcm,

j:— .'.:!i_.auj:"ti!—..__i .,._."_.:I
nfﬂzﬂzf | 42! 4o’
Payt-C

{0 6. () A box contains # tickets numbered | eo inchusive. iF3 dicket uredrawn from he bay onc ot s (e,
{ind the probability they are alternatively either odd, even, odd ar even, Hld, even.

Ans, Hecause boy conrain & tickets nunber 110 4
Evimaunibersarn-2, 4. 6. 8

Qdd embepsare 1055, 7,9

1E ey are alterting i the oder i A)

Odii aven add

Then the probabuicy is




ITthey ure alternativety in order B (eveh odd 2ven)

‘o oo
4 5
sewoxl =
0 42

— Privhability they are alternatively either odd, even odd or even, odd, gven i,

1 5

&1 42

=0I58T+ 001 = 027774 .

1. 6.{1) Fit a binonial disieibution (o thee following data :

Ai i } z 3 4
s ElL 52 44 1 F
Ans,
g | f fix)
1] - 1]
1 a2 Gl
2 34 r
H 1 m
4 @ =
N=Xf=I50

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




=192

Zi{x) 192
Mean = ¢ "0
np =128

128

R
P

q =A%

Hence. the binomial distribution o ke fited 10 data s,

P50 33+ ﬁ3}4

Theoretical frequencies

X N ng, piqm

] 150 | 4 {32)( 63)"

! | 150°C, (32)'( 5851
2 1s0tc; (32)' (68)°

3 1504¢y (32)°f 68)'

4 156" C, {32)" (68)"
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Q. 7. {a) Mice with am average life span of 32 mosths will live upio 40 moaths when fed by a sectain
wilrous food. If 64 miee fed an this diet bave an averape life span of 38 montls and sisadand devlation of 5.6
unths, is there axy reason to belleve that average life span is less than 49 menths.

(b Test for goodness of fitof a Poisson distribtivn 3005 level ulsigpiicance to the following freyuency
distributlon ; .

No. of patiewis
arriving'hour{x): | 2 3 4 5 [ 7 3
Frequency ; 52 151 130 toz2 45 12 - 5 ! 2

[13,1}5 = 1dD6Twithv = ;r)

Ams, Mean of the ghven dismibution is,

P52+ 1= 151+ 2% 130+ 5% {42
If, LT o BN L R PO B

. T

Bf 524151+ 1304 102 + 4541245+ 142

_ 015142604 306 + 180+ 604 30+ 7 +16
N 500

In order o fit & poison distribution re the given data, we take mean no. of poisson distribution equal i the
mear of the given distribution i, m=%m 2.02.

The theoretical frequency are given by

Nxe 2P (202)
f{l’]: m [ ]
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I V.
F(0} = - mommerie - 075 ST T DR T

i
" F{I.j:iﬂﬂﬁ.'!._:ﬂ'l m"ﬁzlsmﬁ?
1!
el
(2} = 000433202 =137.71
K
300 D135x{202)
3= =9271
f13) .
500%0.33x{2.00)°
i) = — = 4632
- 3
500% 0.135% {2402
f(5) =0 :;{ PPY

S00x 0.135% {202)°

f{6) = 6 =636
7
{7 = SNxﬂ.HEx{I.G.} 133

500 %0135 %(202)° 04

(8
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Theoretical Poisson frequiensy corrast ko one decimal place are.,

X | 2 3 4 3 & 2
Expecled 5735 ]iﬁ-.ﬁ 1377 7 408 159 VR 46
Lalculasion of chi square

Oiserved Expected e (O-EFK

Frequency () Frequency E

52 &75 ns 335

st 13656 ns 165

130 ' 1377 »- b3S

10z 927 100 108

45 168 r 002

12 I 159 £ -] 2

3 63 ! 0,166

| 1.8 D 0

2 D4 2.56 64

1
x* -EED—‘EEL= 15016

Given Y3 os = 14067 with v=7.
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Conclusion : Since the caleulated value i cluse ko 15,006, Henee we . 2 izs! tht Poisson distribution
15 fil 190 the given data, (1t is highly significonr),

. B.{n) Solve the following L.E.1. graphicalfy :

Maximlze Z =3x; +4x;

Subject to:
dx) +2xx 5 80,
2y + 51, 5158
g kpa i,
Ans,
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(14304 !-'.:'.1‘:| +l‘:l;?

Sub. Ly NS T

' [3T;
Al

R IETIUR .Y VR

kil ot 0 et

5
O, BN 4 (20,0, E{:Ji]: Cif
=10

Z. =23200 000 = 60
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Zgp= 3[§]+ 4f35) = §+14u= 1475

Ze = K0)+436) = 143

Max, valuear B{42,3%)

A}

). B.{b) Lising D | Sapyplex Method :

Maximize Zm Ay, —xq
Subjert to,

A +xs 28,

INg + s 22

X, up20,
ARz, Maximize Lma3x =X
Subiject to,

Xy 2y 2 1,
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2‘(1 - 3!.: a2

Wy, X3 =10

Coovert the "> type constant to * <= tvpe above L.P.P. takes the form..

Max., Z==3x -K1+|}Sl+ﬂ52
ﬂubto: ~%) — Xy 4= =1
“2x;—3xp5-2

Convart in squations info equation by adding alack variable.
—%)— Ky +5 =]

"2!] - 371:2 +353 = =2

cj -3 -1 a H
Ca Basic b X X» # L
variable

0 5 -1 -1 - T 0
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£ 0 ) 53 -2 =2 =3 0
I

A Ci—Z5= =3 ~1 I 0

¢ -3 - 0 ]
Cy Basic b X K Ay 5 '53
=0 s . Jx 6 1 .
| X 23 23 1 0 -3

T

.‘!.j=.CJ--JZ_|—?ﬂ : i a 173
| =7i3 13
Mini,[w-_h,s]:_*?

o 3 -1 U u_:

Cgp Basic b Xy X3 5 b .
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-3 X) -1 ’ 1 0 3 -
-1 X3 4 0 | -2 13
Aj=Ci-Z5 0 0 -7 -8

- ANl A S0 bur by is —ve, so this problem has unbounded solution.
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