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| (.ill questtorlzs carry equal marks. w
1. (a) Show that f(2) = 2", is analytic for intogral valuea of n, nnd heneo find ' (2).
o (6 marks)
(b) Determine the analytic function f (2) = u + iv given that -
& ' ‘u = e (x cos 2y — y sin 2y).
(7 murks)
(¢) Find the bilinear transformation that maps the points-1, {, — 1, respectively onto the
points i, 0, — i. Under this transformation, find the image of | 2z | < 1.
" (7 marks)
,..2. (a) Find the imago of the square reglon bounded by the lines x = 1, x = 2, y = 1,

: :l.-,3,° '.(ﬂ)

o

y = 2, under the transformation w = 2%, Give the rough sketches of the given region
gnd its image.

o " (6 marks)
1
lixpand -1 (z -2 in the roglon | 2 | <1, I'< | & | «2 (7 mnrkn)
'. Soodz Lo e :
Evaluate J’, 22 + 42 ,C: |l z-i| =2 t‘)y Cauchy Integral formula. (7 marks)

Expand the function f (x) = x sin x, as a Fourier series in [- n, n], and deduce the

o2, 1.1 ) T A '
result == 75 - 53: 5T
. N . (7 marks)
Find tho Fourier series of f (x) = 2x - x% in 0, .1] (6 marks)
I'md the Half-range Fourier cosine series of
] f(x) = .. 1 for OSJ,S%Z

= K(I - x) for As.xsi.,..
(7 marks)

Find the Fourier transform,of' the function ¢

2

f(x)y= a® - 2% | |x|<a”

= 0 x> a
® sinx — xcos x n
and hence show that I ’ 5 — dx = :

0 .oXx

(6 marks)

Turn over
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Find the Fourier sine tranaforin’ of —, a > 0. & (6 marke)

N Y A AN

) )
(c) v Find the I“ou;ier series to represent y (x) upto the second harmonie, from the

15 ()

(b)

7. (a)

(b)

(c)

')fgllow’id'g,dq‘ta_;—— Tt T A L

e ;30 60 90 120 150 180 210 240 270 300 330 360

i
i t

ety 234 301 308 416 3.9 220 0.83 0.51 0.68 109 1.19 1.04

ool AR - (8 marks)
: e A L

Find the partlal dlfferentlal equatlon by eliminating the arbitrary constants g and
bfrom (x~al+@y-bi+t=4" " -

(G murkn)

! : . A

2
z . . ., 0z . B _ ,
Solve P sin x sin y, for which oy =~ 2 gin y when x = 0, and z = 0 when y
is an odd multlple of 5
. )t ! P '
(7 marks)
'Find the general solutlon of Xz — P - yz‘a}' =, N o (7 marks)

Under suitable assumptions, find the missing terms in the following table :—

x : 1 2 3 4 5 6 7
u, : 1034 976 1229. . — . 1790 — 195.8
' (6 marks)
Using Lagrax‘lge.'s interpola?iqn formula, find f (6) from the following values :—
Y1 3 4 6 9 |
fx: -3 9 30 132 156 ‘
) R ' (7 marks)
Using Btirling's formula, find y (0.20) from tho following tuble —
x : 0.10 0.15 0.20 0.25 0.30

y (x) : 01003 0.1611 0.2027 0.25563 0.3093
L o a ' (7 marks)

By Runge-Kutta method of order 4, solve y = 3x + %, with » (0) = 1, and hence

find y (0.2), takmg h =0.1
(6 marks)

0 3 "mv»-—. t

3 . . .
Using Simpson’s -éth rul(,, evaluate J ‘/1 - 8x" dx taking 7 ordinates.
0

(7 marks)

Given
X 3.0 3.2 3.4 3.0
y =14 —10.032 - 06.206  0.200

Using Milne's method find y (3.8). (Use Corrector formula twice.)
(7 marks)
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-2 -1-3 -1
- 1 2 3 -1
8 () Find the Rank of tho matrix A= 1 0 1 1 by reduci
] 0 1.-1 -1

1

2
} (b)  Verify Cayloy-Humilton theorem for the matrix A = 2 -1 4 and find A ',
3 1

(7 marks)
- (¢)  Using Crout's mothod (LU-docomposition mothod), solvo tho ayatom of ¢

quations
x+y+z=1 3x+y-32=05,x~2y - 56z=10.

(7 marks)

{hea—301
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1. (a)
(b)

()

2. (a)

)

()

" (@

(0)

(b)

Answer any tive questions. ., . &5"
All questions carry equal marks.
Show that f(2) = z + 6% is analytic and hence find f’(2). (7 marks)
Find the analytio function f(z) = u + Iv glven

u=ex {(x2 -'yz) cos y + 2xy sin y}.

(7 marks)
Find the Bllinear transformation which maps the polnts z= 1, /, - 1 onto the pointsw =0, 1, e,
_ : (6 marks)
Under the mapping w = 22, find the images of :
(i) First quadrant of the z-plane.
() Reglonbounded by x=1, y= 1, x4 y= 1,
(6 marks)
2z
Evaluale j — 2 4z where Cs the clrcle |z| = 3. - (7 marks)
o (z+1)(z+2) ,
Expand f(z) = — 2% _ asalaurent gerles valid for (1) |z| < 1; () 1 <|2z|] <2 ;and
iy jz]> 2. &-0@-2)
: e . (7 marks)
Obtain the Fourier series for the function f(x) defined by
f(x) = nx IN0s xs1
‘=n(2-x) in1sxs2
. oo ‘ (7 marké)
Obtain the Fourier series in (- m, n) for f (x) = x cos x. ' (7 marks)

Show that the half-range sine sorles for the function !(x) mix-x2in0<x<lls

8% = 2n +1)
)= — TX.
n® g 2n+1)3 ( 1

(6 marks)
— sin x
Find the Fourlar transform of f (x) = 1; |x| <1 and hence evaluate j dx.
= 0 |X|>1
(7 marks)
Show that xe"‘z/2 Is self reciprocal undar the Fourler sine transforms. (7 marks)

Turn over
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. (c) Obtain the constant term and the coefﬂc ent of the first cosine and terms in the Fourier
expansion of y from the table ‘t,. / ) ‘
x:0 'Y 23 .4 ‘-6':"\ : -
. «
y:9 18 24 28 26720 'w..,,, ,-,,,/ | .
. : X ey 8 \h

. (6 marks) Time -
+%: 5, (a8) Form-the partial differential equation by eliminating the arbitrary function f from

z-y"'+2f(-)—1(-+logy).

ot

(6 marks) 1.

(b) Solve : p(1+9)=q(z-1. g ' C marks) - .
(c) Solve:x(y2-2%)p+y (2-x%)q=2 (x?-y?) (7 marks) ‘
6. (a) Find the Interpolating polynomlal f (x) salisfying f(0) =0, f(2) = 4, f(4) = 56, f(6) = 204, -
f(8) = 496, f(10) = 980 and hence flnd f, (3) ,
R - s (7 marks} ¢ o
(b) Use La_grange's interpo|ation formula to find y at x = 10 given ) ‘
x:5 6 9 11 ®
y 112 13 14 16 ST
' (6 marks) - o
(c) Apply Bessel's formula to flnd y25 given Yo, = 2854, y,, = 3162, y,g = 3544, y,;, = 3992.
(7 marks)
7. (a) Use Taylors serles method to find 'y at x = 0.1, given that g{-: x2 + y2 with y (0) = 1.
(Taking terms upto fourth order derivative In the expansion). “
(7 marks)
(b) Using Runge-Kutta method of fourth order find y (0.2) for the equation %: y-x - -
.»'~\".-':C o T T . Ix y + X
y (0) = 1 taking h=0.1.
! (7 marks) ) } i
1 ‘ ]
"~ (c) Evaluate | dez" ' ca g
o 1+x . ' -
.an approximate value of log, 2.
' N . N TR ks\
40 2 4 (6 mar
8. (a) Find tho rank of the matrix A = g :3 3 ; using elementary row operations.
2 3 14 (7 marks?

(b) Find the eigenvalues and the corresponding eigenvectors for the mat: x
-2 2 -3
A= 2 1 -6}
-1 -2 0

(c) Apply Gauss-Seidel iteration method to solve the followiny system of equations :

(7 maris)

20x 4+ oy - 2z = 17
3x + 20y - z = -18
2x - 3y + 20z = 25

(6 mar- s}
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1. (a)
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1. (a)

-(b)
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Answer any five questions,
All questions carry equal marks.

3 N3 o .
Prove that the function f (z) defined by f(z)= x 1+ 12) y2 a L), (z+0),f(0)=0 is
x° 4y

continuous and Cauchy-Riemann equations are satisfied at the origin,
Show that the function u = sin x cosh Y +2cos xsinhy +x2 - y? + 4ay is a harmonic
function and determine the corresponding analytic function f(z).

Show that the transformation w =1 i;i transforms the circle | z|= 1, into the real-

axir of the w-plane and the Interlor of tho clrelo [z] < 1, inte the upper-half of the w-
plane, e

f;4 , (7+ 6+ 7 =20 marks)
2+
State Cauchy's integral theorem. Evaluate j 2y, along
0

(i) The linex = 2y,
(ii) The real axis upto 2 and then vertically to 2 + i.

322-62+2

29— 322 122 in the region, (i) 1 < |z| < 2;(ii) |z] > 2.

Find the Laurent series of

State Cauchy’s residuc theorem and evaluate J 2U092 e |z-1]=1

¢ (z-m/2)3
(7+7 + 6 =20 marks)

Find a Fourier series to represent £ (x) = x = 22, in the interval - < v < 1,

x: OsSxs<sn/2

Find a half-range cosinc serics for f (x) =
n—-x:m/2<x<m.

Calculate the first two harmonics of the Fourier series for £ (x) from the following .
datn —
ro 0 300 60 90 120 160 180 210 240 270 300 330 360
f(x): 2.34 3.01 3.68 4.15 3.69 2.20 0.83 0.51 0.88 1.09 119 164
(64 7 + 7 =20 marks)
l 4x, O<ux<l
Find the Fourier cosine transform of the function f(x) = {4 —x, 1. x <4
l 0, x>
—a% Iy <1

N v 1
Find the Fourier transform of £ (x) = { 0, |af~1
y > L

1. Tarcosy-siny  cx
enee evaluate j T g ocesy dx
X'
) . \
¢ Turn over
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qx, . in0gxs1 . ,
(2-x), in 15xS2

e )‘x‘{l d”»'." PR ‘-
.Then show that :

(c) If f(x)= {

’ f(x)= n 4 (cos mx + cos3nx = cosbnx +
'..‘,'.:—'2 n 12 32 52 -----
' ‘ ; (7+7+6="="mary
5. (a) Solve (y?+2%)p +x(yqg-2)=
(b) Use the method of separation of variables to solve g—; = 2%;— +z. Wherez 'z . =6

E
R .

28

p) ;by using the method of se - zration of

d
(c) Obtain the solution of heat equatlon a‘: c

variables. '

1, A T (I N CTLERE NS I

B+6+E8= marks’
6. (a’ Usmg suitable assumptlons find the missing terms in the following table —
x : 45 60 66 60 66
|, u, : 3.0 — 2.0 — 24
(b) Use Stirlings formula to find £ (0.88) given :
x : 0.2 04 0.6 0.8 1.0
f(x) : 0,062 . 0.078 0.102 0.128 0.161
(c) Using Newton's divided difference formula evaluate f(8) :
= : 4 657 10 11 14 |
fx) : 38 90 284 890 1205 2026 '
. G+ 7+ 7 =20marks) »

1

' xdx . . 3
7. (a) Evaluate J 1+ 22 by Weddle’s rule taking seven ordinates and hence fizz oz, 2. 0!
0 :
. : & B : ' \
(b) Use modilicd Buler's method to solve “d.){ =x+4y,inthe range 0<x< T v tulm. ‘
"2 =0.2. Giventhaty = 1,atx = 0.
() I % =2% -y, y(0)=2,y(0.1)=2.010y (0.2) = 2.040 and y (0.3) = 2.0 =2y (0.4)
correct to four decimal places. By using Milne's predictor-Corrector =z _ad, (Use

Corrector formula twice).
(6+ T -~ = _ marks

8. (1) TFind the rank of the matrix :

4021
2134 |
2347 ;
29314 =

using elementary row operations.
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(b) Solve (e systom of equa un :
X + y +b64z - 10

27x + 6y - 2 35

Gr + 16y + 22 72
By Gauss-Seidel meth:

- to obtain the final solution to three places of decimals,
" (¢) Find the eigen roots anc he eigen v: ctor corresponding to the least eigen value of the
matrix :
-2 2 -3
2 1-0/
-1-2 9

(6+7+7=20marks)
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Note: Aunswer any IFIVE full questions.
- All questions carry equal marks. e

1. (a) Derive Cauchy Rlemann cquahons in Cartesxan fonn
it
(b) Find the andlytic function f(zs = u 11). given that u — v = e®(cos y —siny)

(o) ek the billnear transformation ‘which mnps Uw points £ = 1,4, -1 onto
' the polnts w = 2,%=2it plovert el oo b v e « (7+6+7 Marks)

2. (a) State and prove Cauchy's theorem

, . (1) Evaluate [ sl 7z +c°”” dz where ¢ Is the circle |7 =3

(z=1)%(==2)

2
+:" = (c) Find the Laurent's expansion for f(z) = ~--1§(z-—3)' in the.region
1<zl <d i) lz-1<2 77T (6+7+7 Marks)

_ ' 30 (@) Find the I"ouricx scxu,s for the function' f(z) = |x| n-r<zc < w and hence
' ’ e p) ool thrueel Gigo e N

deduce that % —8— n=1 (2n- 1)2”|

s e TR .- ,;,” EE

(L) Obtain the Half Range.cosine series for the function f(z) = sin (m—?l).

L where 'm' s a poslUve Integer over the interval (O, l). ’

‘ (L) Given the table ? o . ,

- o =01 00 ] 60° | 1209 | 1807 | 2407 | 300°
' : vy 79 72| 36| 05| 09] 68

ne ()l)tulu Lhc l'ouuox ‘oulcs neglectng lerms higher than first harmoulcs.

':7 RARTERY
: . o . (74746 Marks)
4. (a) Find thae Fourier Transform of
=l hor e g T '
J(z) = {o for* |z >1 SRR
! i
IR and hence deduce that fO °’”t' fdt 5 .

(1) i the verse Fourler sine transform ol fala) = g;r O e e 0
(¢) Find the Fourier cosine transform of
4x 0 < 1
flz) =< 4-x, Lwz< 4 _ (7+6+7 Marks)
0, e >

Contd.... 2
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.-1; ./ (a) Find the Partlal,¢ diffemetlul cqua%lon of the family of all spheres whosc
“centres. lie on the plane z =0.and have a constant radius r.

« .
nx

tm \/\

. ,‘l'

(c) Solvc. z p?‘ + y

l (b) SOIVC, " —‘ ZIA‘I‘I' rzn) 2'Jq'l:"x‘2(z ): ”;4 ayites otl‘f' : .

2, coe e ?* T (64747 Marks)

. (@) F lncl the missing tcmlé ini f.he following tablc "

) ~ ' -
-‘7'..‘..;_-::,':,,-5\‘_'_"' X I 77 3]4] 56 7] et
. Ug 103.4‘ 97.6 [122.9 |7 |I179.0 |7 195.8 . :
B .-,\ln‘ Y N . - . . . H -
(b) Given Lo

[

L. s
RN A 1'd

s wi i () Using Taylor Series amethod find y(0. 1), given that 31 =z — y yy(0) =1

&

0T T 0z 03 [ 0405 [ 08
6] [ 2.68 | 3.04 [3.38 | 368 396421

Find {{0.25), Using | Newton s onwqrd mterpolatlon formula.
(w12 (c)-Using Lagrange's interpolation formula find {1 1) from the data.

X 2 b -8 - 14
y=Ix) 94.8 87.9 BI.3 | 68.7 |
S it s (6+7+7 Marks)

7. (a ) Evaluate: fO Tdf— taking scvenuordinatcs by applying Simpson’s gth rule.

. Hence deduce the value of loge2. - ¢

consldermg upto fourth degrce terms.

1o

(c) Use fourth order Runge - Kutta method to solve,

Qx +'y) .\% =1, y(O 4) = 1 at” z = 0 5 correct to four decimal places.

X ’ (7+0+7 Marks)

(8) (a) Find the Rank of the matrix

A=

-0 1!‘2 2 I'Jl 'v"“'\"- ! E':\'.. i
4 0. -2 by reducing it to normal form.
1 201 3 1

- (b) Ifind all the elgen values and the Coresponding eigen vectors for the matx Ix

% TR AN

AT

7 -2 0 L
2 6 =2 R
0 -2 5 S

L

(c) Apply Gauss - Scidel iterative method (upto four iterations) to solve,

W0z +y+ 2z =12
¢+ 10y +2z=12 S
z+y+10z =12 ' A . R (6+7+7 Marks)

kK Kok

1. (a

¢



0 my, fﬁﬁ&'semester B.E. Degree Examination, Feb

o~ ——— ‘W

'

Pune: 3 hrs.)

2.

3. 1) Find n Fotfer

Lithni o, aniGALUGE
\3|c .

Reg. No. [_[ [ ]~

\
Common to all branches except C.SC and 1.SC

Engincering Mathematics - 1ig

Note: 1) Answer any FIVE questions,
11) All questions carry cqual marks.

1. (n) Show that the polar form ol Cuuchy
Ju 1 v, Do _ —L0u
gr T TO0 g < Trgg

(b) If f(z) is a regular function of Z. Prove that

(

- Rlemann equalttons are

<

2
52+ R = 4l

(c) Define Bilinear Transforma
transforms from z -
family of hyperbolae.

tion. Show that the transformation W
plane circles into family of ellipse a

() M f(z)1s analytic within

and on a closed curve and i 'a’ is
then prove (hat

f(a) = 1 f(z)dz

2ni Jo z—a

(b} Find the Laurent Serfes of f(z) = ("Ef]‘)l('zf'ii i the region | - 2] - 2,
s ol the function,
22
f(z =

-1)%(z +2
and the residue at each pole.(z a )

(¢} Determilne (e pole

(6+7+7=20 Marks)

Stries (0 represent J(2) = e from g - —mlow g
(b) Obtain a halr range cosine series for
/(=) ,
=Kl —u),- <z </,
2
(c) Obtain the constant term and the coefficients of the first sine and cosine terms
in the Fourier expansion of y as given below. .

X201 2 g3 4 -5
Vio9.18 24 28 26 20 (64747220 Marka)
Lfor|e] < | -
(@) Express the tunction () =
! /(=) Oforfz| > |
and hence evaluate

(a @)
sinAcos e
et S |
4 A

. . . ar
(L) Find the IFourier sine transform of ¢

() State and IR

as a Fourjer Integral

e convolution theorem for Fourier transform.

Conted..,. 2
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=7 - %
nd radial lines into
(6+7+7=20 Marks)

any point within ¢
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5. (a)
(b)

(c)

6. (a)
(L)

(c)

- 7. (a)
(h)

(c)

8. (a)
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(7+7+8=20

Obtaln the solution of Lthe wave equation. 3 S
| O % Thirt =
ut? Dz? :
by thc mct_hod of scparatlon of variables. . 3
927 _ 3 —
Solve 5.7 =@ Z glven that z =0, 5— = a Sin y and 5— . L s
Solve the partial dlﬂ”crcxgtial cquation ') \ TIme: 3
(P4 q") =2’ +y 3 ..ot
(747+8220 Mary, .
Use Newton's Gregary backward interpolation formula to find F(410) if, ‘\ o ) Y
X  :100 150 200 250 300 350 400 S
flx) : 10.63 13.03 15.04 16.81 18.42 19.90 21.27 % )
Glven Lhc vulucs ! W)
X :5 11 13 17
fx) : 150 392 1452 2366 5202
Using divided difference formula for unequal intervals find f{9). o G
o &
5.2
Evaluate f_1 logexdz by using Weddle's rule taking seven ordinatces.
(8+7+7=20 Marks) T
Using Taylor series method find y(0.1), given that EH =z —y% y(0) = 1. ~.
considering up to fourth degree terms. '
Given ‘5711;1 =15 u(0) =1, mtlmntr‘ the valiee of g(0.2) with /i 0,1 using ]

Run;be Kutta method of order four

Apply Milne's predictor corrector formula to compute y(1.4) given that ge— =

z? + ¥ and the data i y(1) = 2, y(1.1) = 2.2156, y(1.2) = 2.4649 and
y(t. J) 2,764, (04747220 Marks)

Solve the following system of equations by Gauss Jordan method.

2z +y+4z =12
8r — 3y + 2z = 20
, 4z 4+ 11y — z = 33

Solve the glven set of equations by Gauss Seidel fterative method,

0z +y—22=17
3z + 20y — 2z = -18
2z — 3y + 202 = 25

Find the largest eigen value and the corresponding eigen vector of the marrix.
2 0 1
A=1{0 2 0
1 0 2

by power method. (7+746=20 Marks)

Wk K ok
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- i) Answer any FIVE Sull questions.

3L Ior oAt ii) All questions carry equal marks,

] (@) If f(z) = u+4ivisan analytic function of Z, find
f(2)ifu—v = (z ~y)(z? + dzy 4 y?)

(b) Prove that the transformation w = §in 7z maps the families of Jines
and y= constant into two families of conf

ocal central conics,
(c) Find the Bilinear transformation which sends the points Z — 0
w=-5-~1,3 respectively, What are the Invariant points in

X = constant

y 1, 00 into the points
this transformation?
{6+747=20 Marks)

2. (a) If f(2)is analytic withj and a is a point within

C, then prove that

fla) =35 [o @y,

n and on a simple closed curve C

\502' in th .L'uu nt’s scries about th
¢ Laure S series ¢ e ¢

(2-1)

(c) State Cauchy’s residue theorem

; 2 2
; Sinnz?iCosmz dz, where Cis the circle | z |= 3
2 b (z2-1)4(z-2) .

(b) Expand f(z) =

point @ = |,

and hence evaluate

(64747220 Marks) -

3. (a) Find a Fourier series to represent f

(z) =z +22 from =
(b) Obt

T =-—-7milox = 7
ain Fourier series for the function f(z) given by
2z
fe)=14= —rceco
m

2z
=l-— o<z <

s
(c) Find the half fange cosine series for the function f(z) =(z = 1)%in the interval
o<z <] ' ' (64747222 Marks)
4. (a) Find the Fourier Cosine transform of f(x) == Y
(b) Find the Fourier sine transform of f(z)

= e~ I and hence show that
foo zSinmz

T —m
de = Te m > Q).
1 2 ( )
(©) L'mn;m!c the tirst two harmonicy of the

Fourier series of S(2) given the following
table:

5.

(0o 747220 Marhy)
(1) Form the partial differential ¢

quation by climinating the arbi:
. 7 14
the relation 7 = yf( 3/)

rary function from

Conld. 2
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(b) Solve : z*(y - z)p +y*(z = z)g = 2%(z — )

(c) Obtain the solution of the heat‘eqilation. ?7! = 2—7 by the scparation of

variables method. (64747220 Marka)

_6. (a) From the following table, estimate the numer of students who obtained markqE
between 40 and 45. !

Marks | 30-40 [40-50|50-60|60-70 |70-80 e
Number of '
Students 31 42 51 35 31 !

(b) Given the values

x |3 |7 ulwa |17 ®

f(x) |150 [392]1452|2366 |5202
Evaluate f(9) using Newton'’s divided difference formula.

(c) Given

] ()(l 5() 10() 15() 200 250 30()
tanf | 0 ]0.0875]0.1763 10.2679 [0.3640 |0.4663 | 0.577
Using Stirling’s formula, show that tan16% = 0.2867. (6+7+7=20 Marks)

T

7. () Evaluate f d'“-g by using Simpson’s § rd rule taking four cqual strips and
hence deduce nn approximale value of .

(b) Employ Taylor’s method to obtain approximate value of y at z = 0.2 for the -

differential equation g}é =2y + Béz,y(O) = 0. Compare the numerical soiution

ablained with the exact solution y = 3(e?® - ™).

oody 9
(¢) Given 3;:% =z°(1+y) and
y(1) = 1,y(1.1) = 1.233,y(1.2) = 1.548,y(1.3) = 1.979
Evaluate y(1.4) by Adams-Bashforth method. {6+7+7=22 Marks) \

8. (a) Find the rank of the matrix using elementary row operation.
2 -1 -3 -1 (
1 2 3 -1
1 0 1 1
0 1 1 -1
(b) "Test for consistency and solve
Se+3y+Tz=4
3z 20y +42z2=9
Tr 42y + 10z =5
(V) Find the cipen values and cipen vectors ol the malris,

g

Id
I 5 1 4747=20 Marks)
lli I 1

4% kXA

A=

-
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Third Semester B.E. Degree Examination, January / February 2003

Common to all branches except C.Sc and I.Sc.
Engineering Mathematics - II]

. M‘""S)_ﬁ‘lmcs 3 hrs.] [Max.Marks : 100
- § Note: Answer any FIVE full guestions.
L (a) If f(z) = u(r,8) + iv(r) is anaiytic, derive CR equations in polar form. (7 Marks)
(L) If f(z) = %, show that f(7) satisfies CR equations. (7 Marks)
(c) Discuss the transformation W = ¢z
(6 Marks)
2. (a) Verify Cauchy’s theorem for f(z) = L over the triangle formed by (1,2)(1, 4),(3,2)
(7 Marks)
(b) Evaluate fc 27(_;1574) Where c¢ is the circle |Z — 2t =3 (7 Marks)

: . : 72-2
(c) Obtain the Laurents expansion for the function EESEEE=

validinl < | z2+1] <3 (6 Marks)
3. (a) Expand f(z) =1+ 2z in -3<z<0
=1-2z in0<z<3

2
as a Fourier series and deduce that < — \?1 (7 Marks)
8 Z (2n—1) !

(b) Find the half range cosine series for
f(x)=zsinzin0<z<nx (6 Marks)

(c) Find the first three terms (ag,a;,ay) in the half range cosine series of f(z) given
an

X 0 12 3 4 5
fx) 4 8157 6 2

(7 Marks}

4. (a) Find the Fourier transform of cos ax? (7 Marks)
(b) Find the Sine transform of e;” (7 Marks)

(c) State and prove convolution theorem for the Fourier transform. {6 Marks)

5. (a) Solve : 22(y - z)p + vz~ z)g = 22(a - y) (6 Marks)
(b) Solve : (@ +y)(p + )2+ (r-y)p-q)2=1 (6 Marks)

(¢) A tightly streched string with fixed end points at z = 0,z =1 is initially in a
position u = asilz3(%"5) and released from rest__Find the displacement u(z,t) at
any time {.

6. () lind the missing values in the following table :

N 5 50 55 60 65

Vo 3.0 N . S04
| t Marks)

Contd... 2
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(b) Using Newton's forward formula, find the value of f(1.1) if
ox 1 14 18 22
f(z): 349 4.82 59 65
(7 Ma
(c) Given
X 2 22 24 26 28
f(x) -6

-45 -29 -12 .05
Find z for which f(z) = 0, using lagrange interpolation
7. (a) Evaluate fo

(7 Marks)
» by using Simpson’s 5 rule by dividing into 6 equal parts.

(6 Marks)
(b) g% = sinz + cosy, y(2.5)=0

Find y at 3.5 in two steps, modify each step 2 times using Eular modified method
d =_1__ 9.2 0) =
(c) 3% 1522 2y* y(0)=0

(7 Marks)
Find y(0.5) in two steps, using Runge-Kutta 4th order method. (7 Marks)  §
8. (a) Explain consistency of a system of m linear equations in n variables. %
Test whether the svstem zty+2=6 i !
z+2y+32=10 i
2 +4y + 62z = .
is consistent. (6 Masis)
(b) Solve the following system of equation by LU method
(El + 2132 + T3 = 0 i
22y + 229 + 323 =3 (8 Maris) 1
) +3zy = -2 ;
(c) Find the Eigen values and Eigen vectors of the matrix ¥
2 0 1 4
0 3 0 (6 Marks) {
1 0 2
"
L L

oo
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Third Semester B.E. Degree Examination, July/August 2003
Common to all branches except C.S and LS.
| Engineering,Mathematics - III
Time: 3 hrs.} [Max.Marks : 100
Note: Answer any FIVE full questions, |

1. (a) Derive Cauchy - Riemann equations in polar form . (7 Marks)
(b) Determine the analytic function f(z) given y = ¢2z [zcos2y — ysin2y] (7 Marks)

(©) Find the bilinear transformation which maps the points Z = 1,7, -1 onto the
points w = 0,1, o, (6 Marks)

2 (@I f (2) is analytic within and on a closed curve and if ‘2" jg any point within C

then pi‘ove that f(a) = ZTlrz' c %dz ' ‘ (7 Marks)

{b) Find the Laurent series of %f%% in the region i) 1 <lz[<2 i) |z|<2
“- | (7 Marks)

(c) Find the residue of the function
- z ) 2=—1 i) »— :
| f(2) = m ati) z= -1 u)v z=2 (6 Marks)

3. (a) Obtain the Fourier series of the function f(z) = zcosz in (—mym) - (7 Marks)
(b) Find the Fourier series of the function f(z) =2z — 22'in @ <z<3 " (7 Marks)

(c) Find the cosine half range series of f(z) =zsinz in0 < z < 7 and deduce that
TH = Iy - 3 + o - (6 Marks)

4. (a) Express y ag a Fourier series upto the 2nd harmonics given the following values.

X|0/1] 2/3/45
y|4|8]15]|7|6|2
{7 Marks)
(b) Find the complex Fourier* transform of the function.
=11 for |z I<a
z)= = —
f(z) L0 for [z |>a
oo . '
Henee evaluate j;) SIRE o (7 Marks)
(¢) Find the Fourier sine of cosine transforms of flz) = €T a>0 (6 Marks)
5. (:i’l) Solve y-“.‘p J?“)(Zq + y) (6 Marks)
(b) Solve p2du |y Qe — g by the method of separation of variables, (7 Marks)
R
. 92, 52, A .
(€) Obtain the solugjog of the wave equation %ﬁé = cl’g%} by the method of separation
. . 4 £
of variabley, : (7 Marks)

Contd.... 2
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X120 30 g4 5
Y 512 439 346 544

2
Z dz by taking seve

mpute y(0.1) given oy y

X: 0 01 gy

. 0.3
Yi 1 11034 13498

1.3997
8 (a) Test for consistency and solve

TrHy+z=g¢
T-y+4+2z=5
3z+y+z:8

b) Find all the ¢j

&en values and eigen vector corresponding to Numerically ¢
€igen valye,

8 6 o
A=|_g 7 4
2 -4 3

(¢) Find the dominant eigen v

(
alue

and the corresponding

6 -2 o
A=1]_9 3 1
2 -1 3

thod takin g the

eigen vector

by power me initial cigen vector as 1,1, 1)

= :
‘

»

[ %

L g B

{7 Marks)

{7 Marks)

NP
R AR Y e

1 ordinates, ( Marks)

(y(0) =1
{7 Marks)

(7 Marks)

-

(6 Marks) é
mallest

7 Marks)

of the Mmatrix.

(7 Marks)

¥A o ey
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[Max.Marks : 100

T e s

;Tlmc: 3 hrs.]
f Note: 1. Answer any FIVE full questions choosing at least
4 one question from each part.
! 2. All questions carry equal marks.
Part A

1. (a) Compute the real root of the equation zloggz — 1.2 = 0 by the Regula-Falsi
method. Carry out three approximations.
(b) The area A of a circle corresponding to the diameter (D) is given below:

‘ D: 8 8 90 95 . 100
A: 5026 5674 6362 7088 7854
Find the area corresponding to the diameter 105 by using appropriate inter-

: polation formula.
(c) Using Newton's divided difference formula, find f(8), f(15) from the following

data:
X: 4 5 7 10 11 13
flx): 48 100 294 900 1210 2028
(7+7+6=20 Marks)

2. (a) A rod is rotating in a plane. The following table gives the angle @ (radians)
through which the rod has turned for various values of the time ¢ (seconds).

tt 0 02 04 06 08 1.0 12
g: 0 0.12 049 1.12 2.02 3.20 4.67
Calculate the angular velocity-and angular accelaration of the rod when ¢ = 0.6
seconds. Employ Newton-Gregory forward interpolation formula.

(b) Employ Taylor's series method to find an approﬁmate solution correct to fourth
decimal place for the following initial - value problem at z = 0.1 and 0.2

di{ I YT P o __
J5 = 2y 3e%, y(0) =0
(¢} Employ Runge-Kutta method of fourth order to solve the equation
dy g,y -
gy 3 5, 0(0) = 1
(7+7+6=20 Marks)

atr o 0.2 taking step length L 0.1
Contd.... 2
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Part B

3. (a) Find the Fourier series for the function fl(z)=lz|in -7 < z < =. He

deduce that
2
e __ 1 1 1
- ]—2- -+ 3—2 + 5—2- S VT + oo
(b) Expand f(z) = e~T as a Fourier serics in the interval (=41 !
1
{c} The following Table gives the variations of a periodic current A over a perioﬁiF t
t{sec): 0] T/6 T/3 T/2 2T/3 5T/6 T
Alamp): 1.98 1.30 1.05 1.30 -0.88 -0.25 1.98
Show that there is a constant part of 0.75 amp in the current A and also obt;:}
the amplitude of the first harmonic. (7+7+6=20 May
4. (a) Find the Fourier transform of %
i {
— [I-lz], Jz<1 i
f@) = {7t S ;
Hence deduce that 3
oo 2
Jo SmEds = 7
(b) Find the inverse Fourier sine transform of
Fs(a)=Lte 92 a >0 ]
(c) Evaluate: i) z(cosn8)
ii) z(ancosn0)
iti) z(sinnf) (7+7+6=20 Mari

Part C

5. (a) Form the partial differential equation of z = y f(z) + zé(y). where f and ¢ alq
arbitrary functions. :

(b) Solve: (:1:2 - y:)p + (yz - z:c)q. = (;2 - ;Z:y)
(c) Using Charpit's method, solve

= pqzy (7+7+6 Mark

o)
6. (a) Derive the one dimensional heat equation in the usual form %‘—t‘ = c:’—g—%
2

2. 32 .
(b) Solve the Laplace's equation g:% + g_?,i% =0for0<xr<1,0<y< 1 givel

that u(x,0) = u(0,y) =0, w(z,1) =6z, 0 < r <land u(l.y) =3y.0 < y <1
Divide the region into 9 square meshes-

4 2]
() Solve the wave cquation 4‘,1"—7.4 == f?il,i given
o= ot-
w(0,8) = u(5,8) =0, >0
w(r,0) (5 ). ‘;5;)7'11,(.1',0) 0,0 b

Findwatf - 2piven h - 1k = 0.5 (7+7+6 Marks

Corud.... &
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7. (a)

(b)

(c)

8. (a)

{c)

Part D

Find the values of A for which the system
r4+y+z=1
r+2y+4z=2A
z 4+ 4y + 10z = \?

has a solution. Solve it in each case.

Employ Gauss - Seidel iteration method to solve
Sz +2y+2z=12 '
r+4y+2z=15
T+ 2y+52=20

carry out 4 iterations, taking the initial approximation to the solution as
(1,0, 3)

Find the numerically largest eigen value and the corresponding eigen vector
of the matrix

4 1 -1

2 3 -1

-2 1 5

A=

by taking the initial approximation to the eigen vector as [1,0.8,-0.8]T. Perform
5 iterations. (7+7+6=20 Marks)

Derive Euler’'s equation in the form
of _ d <§i> ~0
Jy  dz \ Oy
Solve the variational equation
6f12 [:ch’z +2y? + ny] dz =0
under the conditions y(1) = y(2) =0

State and prove the Brachistochrone problem. (7+7+6=20 Marks)

*%k ok Kk
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Part D
7. (a) Find the values of A for which the system

z+y+z=1
r+2y+4z=2>
z+ 4y + 10z = A2
has a solution. Solve it in each case.

(h) Employ Gauss - Seidel iteration method to solve
* 5z + 2y +z =12 '
z+4y+2z2=15
z+2y+52=20

(1,0, 3)

of the matrix

A=

4 1 -1
2 3 -1

-2 1 5

by taking the initial approximation to the eigen vector as (1,0.8,-0.

MAT31

carry out 4 iterations, taking the initial approximation to the solution as

() Find the numerically largest eigen value and the corresponding eigen vector

S]T. Perform

5 iterations. (7+7+6=20 Marks)

8. (a) Derive Euler’s equation in the form

rark (b) Solve the variational equation
5f12 [:czy'2 +2y? + Zzy] dz =0
A under the conditions y(1) = y(2) =0
(c) State and prove the Brachistochrone problem. (7+7+6=20 Marks)
s Kk ok KK
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(c) Obtain a half-range cosine series for

flx) _k:cin0<z<-2- .' | v &)
_

=k(ﬂ'—:c)1n-7£<z<7r

2

4. (é) Deflne Fourier Transform of a function. Find the Fourler Transform of {
function.

f2)=1-2% for [z|<1
=0 for jz|>|
(b) Find the Fourier Cosine Transform of

fl@) =1,

(c) Find the z-transforms of the following:
2

i}y n ii) a™cosn @

PART C

. (@) Form the partial differential equation by eliminating the function f. given
f(z% + 2yz,y% + 2zz) =0 (7 Marks) §

(b) Solve z(y? — 22)p + y(22 - 22)q = z(z? - y?) with the usual notation for p.c
(7 Marks) §

(c) Solve 2z +p? + gy + 2y? = 0 by Charpit's method. (6 Marks) §

6. (a) Derive the one-dimensional heat flow equation in the form % = a28% :
a"‘i7 Marks)
{b) Solve the wave equation g 5 = ?’9 subject to the boundary conditions
Z
u(0,t) =0 = u(1,%),t>0
and the initial conditions
u(z,0) = sinwz, %’i(z 0)=0,0<z<1
by taking & = 1/4 and k = 1/5. Carry out second level solutions in the=
time-scale. (6 Markss)

(c) Solve the elliptic partial differential equation for the following square mes:-.
using the 5-point difference formula and by setting up the linear equatior:=
at the unknown points P, Q, R, S. +

1 2
1 | p | Q | 4
2 | s | R 5
4 5
- {6 Marks:
PART D
7. (@) Solve the following system of linear equations by Gauss elimination miethoc.
tr+y+z2=4
robdy -2z =4
3 42y -4z =6 {7 Marks:
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Solve the following system of linear equations by Gauss-Seidel iteration method:
- 20z4y-~2z=17
3z +4+20y—2z=-18
2z -3y +202=25

Carryout 3 iterations, Starting with initial approximation zy = vy, = zp=0
{7 Marks)

(c) Find the largest eigen value and the corresponding eigen vector of matrix A.
by using the power method by taking initial vector as [1,1, I]T

Targy!
o 2 -1 ¢
A=1{-1 2 -1 (6 Marks)
‘rhgj 1] -1 2
£ z 1
g 8. (a) Solve the Euler's equation obtained for the functional [ = 1+ z2¢y/}dz to
. q y
s, ! .’C()
have an extremum. (7 Marks;
; (b) Find the curve passing through the points (z,,3, ) and (z2,y2) to have minimum
i surface area of revolution, when it is rotated about x-axis. (7 Marks;
£ (c) Show that the geodesics on a sphere of radius ‘a’ are its great circles. (6 Marks)

*%k k kok

Conld.... 2
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Deduce that CPEMEJr = X g—am
e tha (',[ 224420% = e (7 Marks)
(¢) Find the Z-transforms of )n? g (n+ 1)2 (7 Marks)

C

5. (a) Form the partia] differentia] €quation by ellmmatmg the arbitrary functions
and ¥ from the relation z — d(z + ay) + Y(z - ay where q is 3 Specified
constant, (6 Marks)
(b) Solve: (y+z)p+(z+:c)g::c+y (7 Marks)
(c) Using Charpit’s method, solve the €quation 22 — rqzy (7 Marks)
6. (a) Derive one-dimensional heat €quatijon. (6 Marks)

2 2
. (b) Solve %’g = % with boundary conditiong u(0,2) = u(1,0) = 0, ¢ > 0 and injtia]
conditions u(z, 0) = sinmz, %(z,ﬂ) =0,0<z <1takingh —  — 0.2,t=10

() Solve the elliptic €quation ug, + Uyy = 0 for the following square meéllMﬁ )

boundary values as shown: Carryout three iterations.

0 0
tood__| 1000
200 2000
100d¢ 1000
0 500 1000 500 0
art D (7 Marks)
7. (a) Find the values of ) and x4 for which the svstem
Tty+z=
T+2y+43z =10
T 4 2y -+ ,\z =Lun

has i) a unique solutijon i) infinitely many solutions iii) no solution(e Marks)
(b) Employing the Gauss-seide] method, solve the System,
20z + Y-22=17
3.1:+20y—z = -18
2z~3y+20z=25 /

Take z = 0,y=0,z=¢ as an initia] approximation to the solution. Carry out
five iterations. (7 Marks)

() Using the Power methoq, find the dominant eigen value and the corresponding
0 1

1 2
1,1, 1)7 . (7 Marks)
8. (a) Obtain the Euler's equation for g \'ariatioxlalfroblexll in the form ‘?{5‘ Z{dE(%l =
0. Modify this €quation when fis independent of Y. (6 Marks)
x

5
(b) Find the extremal of the functional J — J(w7 - y12 2ysinz)dz under the end
0

conditions y(0) = I)=o0 (7 Marks)
(©) Prove that the catenary is the plane cune which when rotated about the y -
Wis generates g surface of revolution of minimum aregq, (7 Marks)

kk ok xok
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Third Semester B.E Degree Examination, July/August 2004
Engineering Mathematics III

Common to all branches

b4
H

(New Scheme)

Time: 3 hrs.] {(Max.Marks : 100

Note: Answer FIVE gquestions choosing at least
one from each of the parts.

Part A

1. (a) Using Newton-Raphson method, find the root of zloggz = 1.2 near 2.5. Carry
out 3 iterations. (7 Marks)

(b) Using Newton's forward finite difference interpolation formula, find the number
of students who obtained less than 55 marks.

Marks : 30-40 40-50 50-60 60-70 70-80
No. of students : 31 42 51 35 31
. (7 Marks)

(c) Using Lagrange's interpolation method, find the value of f(z) at z =5, given
the values

X: 1 3 4 6
(x) 3 9 30 132
(6 Marks)

rd 1
2. (a) Using Simpson's § rule, evaluate Jo 1—‘%?—2 by dividing the interval (0,1) into
T
6 equal subintervals and hence find the value of 7 correct to four decimal
places. - (7 Marks)
(b) Solve the differential equation % = z2 + y2 given y(0) = 1 to find the value
of y(0.1) by using Taylor series method of order 4 taking the step length as
=0.1. (7 Marks)
(c) Solve the differential equation % = 3z + ¥ given y(0) =1 to find the value of

y(0.1) using Runge-Kutta method of order 4, taking the step length h = 0.1
(6 Marks)

Part B
3. (a) Find the Fourier series of f(z) = z + z? in the interval (-=.) (7 Marks)

(b) Obtain the constant term, first two coefficients of cosine terms a, . a; and first
two cocfficients of sine terms by, b» in the F.S.expansion cf the function given
by the following table:

x: 01 2 3 4 5
v: 9 18 24 28 26 20
(7 Marks)

Contd.... 2
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trier gf(b) Solve the system of equations:
20z 4y -2z =17
3z +20y-z=-18
2z - 3y + 20z =25
! by Gauss - Seidel method with initial approximation z, = y, = z, = 0.
.6=20 "s Carry out 3 iterations.
3
(c) Use the power method to find the dominant cigen valve and the corresponding
2 -1 0
4 eigen vector of the matrix A = [ -1 2 - 1] with the initial eigen
o -1 2
1
vector | -1 [. Carryout 5 iterations. {7+7+6=20 Marks)
1

(a) Define a functional and derive Euler's equation in the usual form

% -4 (5=

(b) Find the curve on which the functional

A N T s SRR it

1
J(%* + 12zy)dz with y(0) = 0 and y(1) = 1 can be extremised.

.20 Mai i
#

: (c) Find the curve connecling the points (z;,v;) and (., y») which when rotated
about the x-axis gives a maximum surface area. (7+7+6=20 Marks)

t
1.actic
speci

lf, ¥k Kk k¥
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Engineering Mathematics III
Common to all branches

“f we: 3 hrs. [Max.Marks : 100

Note: 1. Answcr any FIVE full questions choosing at least
one question from each part.

Part A
1. (a) Using the Newlon-Raphson method, find an approximate root of the equation
zlog;yz = 1.2 correct to four decimal places that is near 2.5. (6 Marks)
(b) From the following table, estimate the number of students who obtained marks
between 40 and 45:
Marks 30-40{40-50|50-60!60-70{ 70-80
No. of Students| 31 42 51 35 31
(7 Marks)
(c) Using the Lagrange’s forinula, find the interpolating polynomial that approxi-
mates to the function described by the following table:
x[0j1} 2] 5
f(x)| 2|3} 12{147
Hence find f(3). (7 Marks)
2. (a) A curve is drawn to pass through the points given by the following table:
x 1 152 25 3 35 4
y: 2 2427 28 3 26 2.1
Using Weddle's rule, estimate the area bounded by the curve, the x-axis and
the lines z =1,z = 4. (6 Marks)
() Using the modified Euler's method, solve the equation -07% = _-73-%3—/, y(0)=11in
stepsof 0.5 atz =1. ’ (7 Marks)
(c) Using Milne's predictor - corrector method, find y when z = 0.8, given ‘—;}é =
z - y?, y(0) = 0 y(0.2) = 0.02, y(0.4) = 0.0795,7(0.6) = 0.1762. Apply
- Correctlor' formula twice. (7 Marks)
} Part B
3. (a) Find the half range Fourier Cosine series for the [unction
: xin0<e <l
? f(x) = ke in ST s1f2 where k is a constant. (6 Marks)
k(l-z) lj2<e<l

: o, o m<e<0
(L) Obtain the Fourier series of f(z) = ' W =% ™" and deduce that
r, 0 LT

2 o
Tl N —L— (7 Marks)
oy (Qne e

() Compute the constant term and the first two harmonics in the Fourier series
of f() given by the following table:
X 0O 1 2 3 4 5
fix) 4 8107 6 2
(7 Marks)
|ojlor Je|s]

: {
o @) i the Fourter transform of f(a) - { (6 Marks)

0 tor je>1

Contd.... 2
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hrs.| v Max.Marks : 100
Note: 1. Answer any FIVE full questions choosing at least

one question from each part.
Part A

(a) Explain Newton-Raphson method for solving the equation f(z) =0. Use it to

(ind the real root of the equation ze% = 2, correct to three decimal places.

(b) A function y = f(x) is given by the following table

X : 1 1.2 1.4 1.6 1.8 2.0

y: 0.0 0.128 0.544 1.296 2.432 4.00
Find the approximate valves of f(1.1) and f'(1.1) by suitable interpolation
formula.

{c) Determine f(z) as a polynomial in x for the following data using Newton's
divided difference formula:

X: -4 -1 0 2 5
y: 1245 33 5 9 1335
(7+7+6=20 Marks)

(a) Evaluate f Zg_ﬁﬁ by using the Simpson’s %rd rule, taking 10 equal parts. Hence
0
find log 5.

() Using modified Euler's method find y(0.2) given Cai% =z 4y and y =1 when
z = 0, taking h = 0.1 (carryout 2 iterations at each stage).

(:) Apply Milne's predictor - corrector formulae to compute y(0.8) given that
dy

Ie =7 y2 and y(0) = 0, y(0.2) = 0.02; y(0.4) = 0.0795 and y(0.6) = 0.1762
(use corrector formula twice) (7+7+46=20 Marks)
PART - B
L) Expand the function f(x) = o(27 r) in Fourier series over the interval (0,27).
9
Henee deduce that B dy = T

1

Contd.... 2
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(b) Compute the constant termn and the first two harmonlcs in the Fourier s{(b) Solve t¥=:
of f{x) given by the following table: an,
3
x: 0 F O m o 4m o 2q el
J(z): 1.0 1.4 19 1.7 1.5 1.2 1.00
f(z) o G
(c) Find the hall-range cosine series of f(z) =(z- 1)?in 0 < z < 1 (7+7+6=20X Cait,
4. (a) Find the Fourier transform of (c) Useth. p
_J1-=z% Izi<| i eigen .ec
)= ’ <
sy ={1gt sl
Hence evaluate veclLo” \
oC
f T(‘()?T*S 91TIT COS’rd:E
0 z {a) Define a
(b) Find the Fourier cosine transform of f(x) dy d
T ; O<z«l ¢ (b) Find e
f(x)=¢2-z ; 1l<z<2
0 ; T>2 [(y
(c) Find Z-transforms of cos né sin {ng). (7+7+6=20 Ma
{c) Find "M
PART - C about t
5. (a) Form the partial differential equation by eliminating the arbitrary functic

(b)

c)

(b)

(c)

7. (a)

¢ and ¥ from the relation Z = ¢(c + ay) = & (z — y) where "a’ is a specil
conslant.

Solve (y> + 2%)p+xz(yg -z) =0

Solve z2 g" + y° ‘;” = 0 by the method ol separation of variables.
(7+7+6+20 Mz

Derive one dimensional wave equation in the usual form (Z) YL =C 68 e
72

Solve numerically the equation % = g 1 subject to the conditions
2

u(0,1) = 0 = »(1,1) (¢ > 0) and u(z,0) = sin 7.0 < z < |. Carry c

computations for two levels, taking h = % and k = 3‘—5

+gi/"—0 for0<z<1,0< y<1giventt

6z for 0 <z < 1land uil,y)=3yford <y«

Solve the Laplace equatlon ? u
u(z,0) =u(0,y) =0, u(z,1) =

(7+7+6=20 Mazr

PART -D

Show that the svstem ol equations

f!

B =

r+4y+4:
20 4y
rooyA 2 =

e

is consistent and hence lind the solution

Contd.
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Third Semester B.E. Degree Examination, July 2006
Common to All Branches

Engineering Mathematics — 11l

Time: 3 hrs.] [Max. Marks:100

b.

Note: 1. Answer any FIVE full questions choosing
at least one question from each part.

PART-A
Using the Newton — Raphson method, find the root that lies near x=4.5, of the
equation tanx=x, correct to four decimal places. (Here x is in radians).

(07 Marks)
Use Newton’s divided difference formula and find f(4), given the data

(07 Marks)

x Jo0 |23 ]6
fx) |4 |2 [14]158

If y(1)=3, y(3)=9, y(4)=30, y(6)=132, find Lagrange’s interpolation
polynomial. (06 Marks)

I
Using Simpson’s 1/3™ rule, evaluate Ie“zdx by dividing the interval (0,1) into

0

10 sub intervals, (h=0.1). (07 Marks)

Using the modified Euler’s method, solve the initial value problem

% = log(x + y), y(1)=2 at the points x=1.2 and 1.4, take h=0.2. (07 Marks)

Apply Runge-Kutta method of fourth order, and find an approximate value of

y at x=0.1, given that % =3e¢* + 2y with y(0)=0 and h=0.1. (06 Marks)
PART-B

. . . . T—X .
Find the Fourier series for the function f(x)= in0 <x <27 . Hence

<

1
deduce that 71 —l+l+—+ ............. (07 Marks)
4 3 5 17
Expand f(x)=2x-x"as a Fourier series in0<x<2. (07 Marks)
Compute the constant term and the first two harmonics in the Fourier series
(06 Marks)
0 b3 2z T | 4z sn/ | 2@
N % | 7 AR
fx)11.0{1.4 119 1.7 1.5 -2 | 1.0
Yind the Fourier Transform of
x |[xifa
ORI
0 hl>a
Where a is a positive constant. (07 Marks)
Find the Fourier Cosine Transform of {(x)
4x O<x<l
f(x)=44-x 1<x<4 (07 Marks)
0 x>4
Find 2-Transforms of Coshn0 and Sinhn0. (06 Marks)

Contd... 2




Go

SRINIZS WSTOIIE O o ClinGi QY
‘Page No.2 LIPEADY ttasrgp - - MAT31
' PART-C
5 a TForm a Partial differential cquation by climinating the arbitrary function @
from the equation ¢(x+y+z,x2 +y? ——zz)= 0 (07 Marks)
b Solve (y+2)p+(z+x)g=x+y S (07 Marks)
. Using Charpit’s mcthod, solve the cquation
Plrgy=z o o (06 Marks)
6 a. Decrive the one dimensional heat ¢quation in usual form %‘ =c? ;121 -(07 Marks)
, 5 }
. . O'u  u .
b.  Solve the Laplace ecquation 5)7“*72 =0 for O<x<l, 0<y<l given that

u(x,0)=u(0,y)=0, u(x,1)=6x for 0<x<l and u(l,y)=3y for O<y<]. (07 Marks)

. . 62 ~2 ] ]
C.  Evaluate the function u(x,y) satisfying ax—zzlzk%?zo at the pivotal points
given the values on the boundary as indicated in figure: (06 Marks) P
1 4 9 :
O ) 2
u; (85 4 ’
0
Us Jus |1
0
—
0 0 0 o
PART-D
7 a. Show that the System of equations:
5x+y+3z=20
2x+5y+2z=18
3x4+2y+z=14 is consistent and hence find the solution. (07 Marks)
b. Solve the following system of linear equations by Gauss-Siedel iterative

method
10x+y+z=12

X+10y+z=12
X+y+10z=12 carry out 4 iteration. Starting with initia] approximation e

#

X0=Yyo=2z0=0. : (07 Marks)
. Using the power method, find the dominant Eigen value and the corresponding
25 1 2
Eigen vector of the matrixA={1 3 0 |. Take [1,0,0]7 as the initial vector.
2 0 -4

. ~ (06 Marks)
8 a. Obtain the Euler’s equation in the form

& d of -0
A del 9y
b, Solve the Variational equation

(07 Marks)

A

R J(_vz - .\"2)14“ under condition y(0) =0, y(’yg = 2 (07 Mazrks)
; 2
¢ State and prove the Brachistochrone problem. (06 Marks)
hhkok k.
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Time
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c.
2 a
b.
c.
3 a

b.

Third Seméster B.E. Degree Examination, Dec.06 / Jan.07
Common to All Branches

Engineering Mathematics - Iil

: 3 hrs.] . [Max. Marks:100
Note: 1. Answer any FIVE full questions choosing at least one from
each part.
Part- A
Using Regula-Falsi method compute the real root of the equation x'—4x-9=90
correct to two decimal places. (06 Marks)
The population of a town is given by the table :
Year 1951 {1961 | 1971 | 1981 | 1991
Population in thousand | 19.96 39.65 | 58.81 | 77.21 | 94.61
Using Newtons-Forward and Backward interpolation formula, calculate the increase
in the population from the year 1955 to 1985. (07 Marks)
Construct an interpolating polynomial for the data given below using Newtons
divided difference formula : (07 Marks)
X 214 5 6 8 10
Ax) [ 1096 | 196 | 350 | 868 | 1746
1 1 th
Evaluate _[1 ~dx using Simpsons 3 rule by considering seven ordinates and
Jl+x
hence find the approximate value of 7. (06 Marks)
Given that %: x+y? and y(0)=1 find 3(0.2) in step size of 0.1 using modified
Euler’s method. Carry out two iterations in each step. (07 Marks)
From the data given below find y at x = 1.4 using Milne’s predictor corrector tormula.
P xt+ 2.
dx 2
X 1 1.1 12 113
y 2 2.2156 | 2.4649 | 2.7514
(Use corrector formula twice) (07 Marks)
Part-B
An alternating current after. passing through a half wave rectitier has the form,
i <9<
i= «.U° sinf for 0<O<z (where /p in the maximum current).
. 0 for 7<% 2z —
Iixpress i in a Fourier series. (06 Marks)
Obtain the Half-range cosine series for f(x) defined by,
)
- for 0<x< -?:
flx) = . and hence find the sum of the scrics
' K({-x) for L_xsl
2
1 1 1
Sty + =t (07 Marks)
° 3 5

Contd...2
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/9 3 c Express ‘y’ in a Fourier series up to second Harmonics given,

x| 0 [ 30|60 90 [12067]150 ] 180 [ 210 [ 240 270 | 300 | 330 | 360
y |1.80 l.lQ 0.30]0.16 10.50]1.30 { 2.16 | 1.25 | 1.30 | 1.52 | 1.76 | 2.00 | 1.80

(07 Marks)
. . 22
4 a. Find the Fourier transform of the function f(x)= a’—x for lxl = a. (06 Marks)
A 0 for |x| >a
b. Find the Fourier sine transform of e and hence show that J-xsmmxdx = "
o I+x 2
m> O (07 Marks)
c. Obtain the Z-transforms of cosné and sinné. (07 Marks)
Part - C
5 a Form the partial differential equation by eliminating arbitrary function from ine
equation Z = y* + 2f( + logy) (06 Marks)
b Sol 2 2 oz 2
. Solve x (y—z)——+y E=-x)—=z"(x-y). v (07 Marks)
ox oy
c. Solve (p2 +q° )y = gz , using Charpits method. (07 Marks)

6 a. Under suitable assumptions derive one dimensional wave equation in the form
o%u o2 o*u
hiladPPL i (U8 Marks)
or’ o’

2
b. Solve one dimensional heat equation %:— = ZZX— under the following conditions.
) u0,)=u(4,t)=0,>0
i)  u(x,0)=x(4-x) (0<x<4).

Using Explicit formula by taking # =1 and for (0 <7 <1) (12 Marks)
Part-D
7 a. Test for consistency and solve Sx+3y+7z=4,3x+26y+22z=9,
Tx+2y+10z=5. (06 Marks)

b. Apply Gause-Seidcl iterative method to find the third approximate solution of the
system of equations, Sx+2y+z=12, x+4y+2z=15, x+2y+5z =20 with in:zul

approximate solutica (1, 0, 3). - ‘ (07 Marks)
c. Use Rayleighs power method to find the largest eigen value and the corresponcing
2 -1 0 N
eigen vector of the matrix | -1 2 -1/ by taking initial eigen vector as 1.
0 -1 2 1
(Carry out 4 iterations). - (07 Marks)
or ﬁf
8 o With usual notation derive Euler’s equation in the form = —T T b= (06 Marks)
CV AN« 1’

b. Find the curve passing through the points (x,»,) and (x,y,) which when rotiied
about x-axis gives a minimum surface area. (07 Muarks)
¢. Find the external of the functional,

j(.\‘ t .1" )y'd.\'. (07 Marks)

% K Kk ok A
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Third Semester B.E. Degree Examination, Dec. 07 / Jan. 08

Engineering Mathematics - 111

Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions choosing at least TWO from each part.

Part A
1 a. Find the Fourier series for the function f(x)=x+x2 from x=-n to x=7 and deduce
) 2 111 |
that —é_.,?+§;+5—2+ ......... . (07 Marks)
f(x)=Kx, n OSXS%
=K(I-x) in %Sxél‘
¢. The following table gives the variating of periodic current over a period:
t (sec) o lr/ |1/ | T/ |2/ 5T T
YAV AV AWAR/
A(Amp) | 1.98 1130 1.05]1.30 |-0.88 | -0.25 1.98 |

Show that there is a direct current part of 0.75 amp in the variable current and obtain the
amplitude of the first harmonic. (06 Marks)

A
b. Obtain the cosine half-range Fourier series for (07 Marks)

g2 a. Obtain the finite Fourier Cosine transform of the function f(x)=e® in(0,1). (07 Marks)
. Find the Fourier sine and cosine transforms of

X x, O<x<2
f(x)= . (07 Marks)
0, otherwise

¢. Solve the integral equation,

* l-a, 00 <1
If (x)cos(ox)dx = i
0

0, a>1 ,
- %1-cosx -
Hence evaluate f———z——dx. (06 Marks)
X
3 . C . . . 2 1
a. Form the P.D.E by climinating the arbitrary function from z =y~ + 2f| —+logy |-
x
(07 Marks)}
b. Solve x? —Z—H—erz ou =0 by the method of separation of variables. (07 Marks)
¢. Solve (y“ +z )p+x(yq—z):0. (06 Marks)
4 a. Derive the one dimensional heat equation. (07 Marks)

52

2 ‘
. 0
b. Solve the wave equation g =C? z Z given u(0,0)=0; u(l,1)=0; —al;l—=0 when =0
' '

ot

. TX
and u(x,0) =uosm—[—. (07 Marks)
¢. Obtain the various possible solutions of the Laplace’s equation ot =0 by the

method of separation of variables. (06 Marks)

1of2
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Part B

Find the real root of the equation 3x=cosx+1 correct to four decimal places using
Newton’s method. (07 Marks)
Solve the system of equations,
2x+y+z=10
3x+2y+3z=18
x+4y+9z=16
by Gauss-Jordan method. (07 Marks)

Find the largest eigen value and the corresponding eigen vector of the following matrix by
using power method.

2 0
il 2]
10 2]

Taking [1 0 ()]T as the initial eigen vector. Carry out four iterations. (06 Marks)

Given f{(0) = 1, f{1) = 3, f(2) = 7, f(3) = 13. Find {(0.1) and {(2.9) using Newton
Interpolation formula. (07 Marks)
Using Newton’s divided difference formula evaluate f(8) and f(15), given that (07 Marks)

41 5 7 |10 | 11 13
f(x) 1 48 | 100 | 294 | 900 | 1210 | 2028

5.2
Evaluate J.loge xdx by using Weddle’s rule, taking 7 ordinates. (06 Marks)
4
Derive the Euler’s equation in the form g _atd =0. (07 Marks)
oy dx\ O
7
Find the extremal of the functional Hyz —(y’)2 —2ysin x]dx under the conditions
0
w(0)= y(T/)z 0. (07 Marks)

Fmd the geodesics on a surface, given that the arc length on the surface is

$§= Jﬂl+ l (06 Marks)

Find the z-transforms of 1) (n+1)2 i) sin(3n+5). (07 Marks)
2
2z +3z
Obtain the inverse Z transform of —————. (07 Marks)
(z+2)(z-4)

Solve the difference equation,

+ +9y =2" with =y =0 using Z transforms. (06 Marks)
yn+2 6yn+l 9’ n yO Jl &

LR
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Third Semester B.E. Degree Examination, June / July 08
Engineering Mathematics - 11l
1
Time: 3 hrs. 2‘ Max. Marks:100 -
t
Note : Answer any FIVE full questions choosing atleast TWO full
* questions from each part.
PART - A
1 a. Expand the fur{ction f(x) = x sin x as a Fourier series in the interval —n<x <.
(07 Marks)
b. Obtain a half range cosine for ] (07 Marks)
f(x) = kx for 0<x<1/2
k(l-x) for /2 <x<I.
g~ ¢. Obtain the constant term and the coefficients of the first sine and cosine terms in the
' Fourier expansion of y as given in the following table. ) (06 Marks)
x (0112131475
Y ;1918124282620
2 a. Find the Fourier transform of
°s) .
1-xif lx] <1 and use itto evaluate j(m;ﬂ&]cos%dx .
f(x)= 0 x
0 if |x|>1
(07 Marks)
b. Find the Fourier Cosine transform of e'XL . (07 Marks)
¢. Using convolution theorem, find the inverse Fourier transform of H(a) = 55
(1+a”)
= 4 (06 Marks)
) 3 a Form the partial differential equation by eliminating the arbitrary functions
F(x+2y) + G(x-3y) = 0. (07 Marks)
b. Use the separation of variable technique to solve 3 U, +2 U, = 0. Given U(x, 0) = 4 e
(07 Marks)
¢. Solve (Xg - y2 - zz) p +2xy q = 2xz. (06 Marks)
4 a. Derive the one dimensional wave equation in the standard form. (06 Marks)
b. Obtain the various solutions of the Laplace’s equation Uxx + Uyy = 0 by the method of
separation of variables. . (07 Marks)
c. A tightly stretched string of length / with fixed ends is initially in equilibrium position. It

is set to vibrate by giving each point a velocity Vj sin’ E/— Find the displacement
y(x, t). (07 Marks)

{of2
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PART - B

Compute the real root of the equation x logio X — 1.2 = 0 correct to five decimal places

using Regula Falsi method. (07 Marks)

Solve the following system of equations by Gauss — Seidel iteration method.

27x + 6y —z =85, 6x + 15y + 22=72,x +y+54z=110. (07 Marks)

Find the largest Eigen value and the corresponding Eigen vector of the following matrix
25 1 2

by using power method : 1 3 0| Take(10 0)" as the initial Eigen vector. Carry
2 0 -4

out 4 iterations. (06 Marks)

Use Newton's divided difference formula to find f(8) given. (07 Marks)

x 14 15 |7 [0 [1 113 |
fix) | 48 | 100 | 294 | 900

, 2,
Find 51}_ and El-——}iat x = 1.05 given (07 Mark.
dx 2

[x 1] 105 |

(x)

() 1] 10247

By Dividing the range into 6 equal parts, find the approxi

jesm x X yging simpsons 1/3" rule. (06 Marks)
0
| - of) of
Derive Euler’s equation in the form 4 foy — |-—=0~ (07 Marks)
dx oy ox
/2
Find the extremal of the function j(y'2 - y2 +4y cos x)dx given y(0) =0, y( n/2)=0.
0
(06 Mar.
Find the curve passing through the points (X1, y1) and (X2, ¥2) which when rotated ab~t
the x — axis gives a minimum surface area. _ (07 Man .s)
Find the Z — transform of 1) n? ii) cosn 0. (07 Marks)
222 +3z

2ind the inverse Z — transform of ———————. (07 Marks)
Fin : the inverse Ty

Solve the difference equation  Ya#2 + 2¥p1 + Yo =0 with Yo = Y1 & 0‘, using
7, — transforms. (06 Marks)

* % Kk k¥
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Engineering Mathematics-II
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A
4
1 a. Obtain Fourier series for the function
g X for 0<x<1 nt & 1
f(x)= i and hence deduce that — =Y — (07 Marks)
m(2-x) for 1<x<2 8  “m(@2n-1)? ’
b. Obtain the half range cosine series for the function {{x) = sinx in 0 <x <. (07 Marks)
¢. Expressy as a Fourier series up to first harmonics given
X 0 60° 120° 180° 240° 300° 360°
- v 7.9 7.2 3.6 0.5 0.9 6.8 7.9
& (06 Marks)
2 a. Find the Fourier transform of
1 for lx\<1 “sinx
f(x)= o Hence evaluate j dx (07 Marks)
0 for [x|>1 ;X
b. Find the Fourier cosine transform of f(x) = l : 5 (07 Marks)
+X
\ : T l-a, Osoxsl “tsin® t
¢.  Solve the integral equation J-f (0)cosaBdd = | Hence evaluate J'—i——- dt
s o> 1
0 0
(06 Marks)
3 a Find the partial differential of all planes which are at constant distance from the origin.
(07 Marks)
b. Using the method of separation of variables solve %‘\‘ = 2%% +u where u(x, 0) = 6™
(07 Marks)
&5 c. Solve x*(y-z)p+ vz —x)q = Z°(x — Y) " (06 Marks)
4 a. Derive one dimensional heat equation. (07 Marks)
2 2
Vtaie TV , . . 0w, 0%
b. Obtain D’ Alembert’s solution of wave equation —=¢ 6‘;2 (07 Marks)
c¢. Solve the Laplace’s equation Uy + Uy, = 0 given that
o 111 17 19.7 186
o | 219 |
o 21
o 12
o 9
8.7 121 s (06 Marks)

1 of 2
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PART - B
Using Newton-Raphson method find the real root of the equation 3x = cosx + 1 (07 Marks)

Solve the following system of equations using Gauss-Jordon method

x+ty+z=9
2x -3y +4z=13 v
3x +4y +52=40 (07 Marks)

Find the largest eigen value and the corresponding eigen vector of the following matrix bv
using power method

2 -1 0
A=|-1 2 ~—1| Take (1,0, 0)" as initial eigen vector. Carry out four iterations.(06 Marks)
0 -1 2]

A slider in a machine moves along a fixed straight rod. Its distance x cm along the rod s

given below for various values of the time ¢ sec. Find the velocity and its acceleration when
t=10.3 sec.

P t 0 01 | 02 03 | 04 0.5 j
x 30.13 3162 | 32.87 33.64 | 33.95 33.81 |
(07 Mark-
Given the values of x and y
X! 1.2 2.1 2.8 4.1 49 6.2
y: 4.2 6.8 9.8 13.4 15.5 19.6
Find the value of x corresponding to y = 12 using Lagrange’s technique. (07 Marks)

6
Evaluate J.
0

using Weddle’s rule taking 7 ordinates. (06 Marks)
1+x

[
Find the extremal of the functional ﬂ(y')z + 12xy]dx with y(0)=0 and y(1) = 1. (07 Marks)

: 0
Find the curve passing through the points (xy y1) and (x2 y2) which when rotated about the
x-axis gives a minimum surface area. (07 Marks)
Show that the geodesics on a plane are straight lines. (06 Marks®

Find the Z-transform of the following:
) (n+ 1) .
i) S5m (3n +5) (07 Marks)
22 20z
(z-2)(z—4)
Solve the difference equation  yn+2 + 6ynt1 +9yn = 2"
with yo = y1 = 0 using Z-transforms. (06 Marks)

Find the inverse Z-transform of (67 Marks)

* k k ¥ k
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+3

Srinivas Institute of lecnnoiogy
Librarv. Manaalore

USN 06MAT31
Third Semester B.E. Degree Examination, Dec.09/Jan.10
Engineering Mathematics - 111
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting

- at least TWO questions from each part.
PART — A
1 Obtain Fourier series for the function f(x) given by

1+ 2% , —nt<x<0
f(x)= v

1—2—X, 0<x<m

s
1 1 1 ' :
and hence deduce that — = Sttt (07 Marks)
1 3 5

Find the half-range cosine series for the function f(x) = (x — l)2 in the interval 0 <x < 1.

(07 Marks)
Obtain the constant term and the coefficients of the first sine and cosine terms in the Fourier

expansion of y as given in the following table. . (06 Marks)
X 0 1 2 3 4 5 6
Yy 9 18 24 28 26 | 20 | 9
1-x?, <0
Find the Fourier transform of f(x) = X5 x| .
0, IXp>m
Hence evaluate Iw.cos(i)dx (07 Marks)
X

0
Find the Fourier cosine transform of e ™ (07 Marks)
Find the Fourier sine fransfonn of ¢™ . Hence show that J‘X—lsﬂinz—)i dx= %.e‘"‘ ,m > 0.

g 1+x
, (06 Marks)
FForm the partial differential equation by eliminating the arbitrary functions f and g from the
relation z = y* + 2f(1+ log y) (07 Marks)
X J
Jt 5
Solve +18xy° +sin(2x—-y)=0 (07 Marks)
oxoy y (2x-y)

Solvé (mz - ny)—(zz- +(nx — lz)gz- = (ly — mx) (06 Marks)

Ox %y

Derive one dimensional heat equation by taking u(x, t) as the temperature, x is the distance
and t is the time. (Write the figure also.) (07 Marks)
Obtain the D’ Almbert’s solution of the wave equation uy = Cuyy , subject to the condition

u(x, o) = f(x) and %(x,o) =0. (07 Marks)

Obtain the various solutions of the Laplace’s equation uy + uy, = 0, by the method of
separation of variables. (06 Marks)
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PART -B

Complete the real root of the equatioh xlogiox — 1.2 = 0 by Regula-Falsi method, correct to
four decimal places. (07 Marks)

Solve the system of equations using Gauss-Jordan method:
2Xx+ 5y +7z2=152

2x+y—-z=0
X+ty+z=9 ‘ (07 Marks)
Using the power method, find the largest Eigen value and the corresponding Eigen vector of
. 6 -2 2
the matrix A= -2 3 -1 (66 Marks)
2 -1 3
The area of a circle (A) corresponding to diameter (D) is given below: (07 Marks)
D 80 85 90 95 100
A 5026 | 5674 | 6362 | 7088 | 7854
Find the area corresponding to diameter 105 using an appropriate interpolation formula.
Use Newton’s divided difference formula to find f(9), given the data, (07 Marks)
X 5 7 11 13 17

f(x) 150 392 1452 | 2366 | 5202

52
Evaluate Ilogcx dx using Weddle’s rule, taking 7 ordinates. (06 Marks)
4

Derive Euler’s equation in the form

_g_;_ _.Ed_.(gyf_'] =0 (07 Marks)
X

1 .

Find the curves on which the functional ﬂ(y’)z + 12xy]dx , with y(0) = 0 and y(1) = 1can be
0

extremised. (07 Marks)

Find the geodesics on a surface given that the arc length on the surface is

S = j X[1+(y")*1dx (06 Marks)

Xy

Find the Z-transforms of the following :

1) coshn6 i) (n + 1) (07 Marks)
z
Find the i -transform of ————. {07 Marks)
ind the inverse z R
Find the response of the system yn+2 — Syn+1+6yn=u, withys=0, y1=1 and u,=1
forn=0,1,2,3, ....coiiiiiiinn... by z-transform method. (06 Marks)

* K k%
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USN | 06MAT31

Third Semester B.E. Degree Examination, May/June 2010
Engineering Mathematics - 11l

Time: 3 hrs. S Max. Marks:100
Note: Answer any FIVE full questions, selecting

at least TWO questions from each part.

PART - A

1 a. Expand the function f (x) = x - x* in the interval - © < x < 7. Deduce that
7 111 1

1—5_—1_5._52_‘*—?“22— ....... (07 Marks)

b. Find the half-range cosine series for the function f(x)=(x - 1Yin0<x<l. (07 Marks)

¢. The following table gives the variations of periodic current over a period

t (sec) : 0 T T T 2T 5T T
AP ARARANZ
A(amp):]198{130]1.05]1.30]-088]-0.251.98

Show that there is a direct current part of 0.75 amp in the variable current and obtain the
amplitude of the 1% harmonic. (06 Marks)

1, |x]<1

. “rSinx
as a Fourier integral and hence evaluate J—l— dx .
0, |x|>1

2 a. Express the function f(x)= {
X

0

(07 Marks)

e 1
b. Find Fourier sine transform of —e™ . (07 Marks)
X
. . . 1 :
¢. Use convolution theorem to find the inverse Fourier transform of ———— given that o
' +5
is the Fourier transform of ¢ (06 Marks)

3 a Form the partial differential equation by eliminating the arbitrary function from

Z= y2 + 2f (—1— + log yj . : (07 Marks)
X

2

b. Solve 0z
Ox0y

= Sin x Sin y, given that —gxg = -2 Siny, when x = 0; and z = 0 when y is an odd

multiple of % (07 Marks)

c. Solvex (¥ - 2)p+y (z2 —x})g=z x*—vH). (06 Marks)

4 a. Derive the one dimensional heat equation in the standard form. (07 Marks)
b *u  dMu

Obtain the various solutions of the Laplace’s equation ?&54-—7:0 by the method of

separation of variables. (07 Marks)
c. A string stretched between the two fixed points (0, 0) and (1, 0) and released at rest from the
position y = A Sin (nx). Show that the formula for its subsequent displacement y (x, t) is
A Cos (cnt) Sin (nx). (06 Marks)
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PART -B
Show that a real root of the equation tan x + tan hx = 0 lies between 2 and 3. Then apply the
regula falsi method to find the third approximation. (07 Marks)
Apply Gauss — Jordan method to solve the system of equations:
2X +S5y+72=52;2x+y—-z=0;x+y+z=09. (07 Marks)
Use power method to find the dominant eigen value and the corresponding cigen vector of
2 -1 0
thematrix A=|-1 2 —1| with the initial eigen vector as [1,1, ]]T. (06 Marks)
o -1 2

Under the suitable assumptions find the missing terms in the following table:
x: |'-02100{02] 04 06| 0.8 {1.0
f(x):126] - 1341428| - 114229

: (07 Marks)
Use Newton’s divided difference formula to find f (4) given :

X 01213 6
f(x) :|-4]2]14]|158

(07 Marks)

h 03
Using Simpson’s %l rule, evaluate J\/l ~8x’ dx . by taking 7 ordinates. (06 Marks)
0

n/2
Solve the variational problem & j((y)z -(y’)z) dx under the conditions y (0) = 0, y (Zﬁé) =
0

P

2. ’ o (07 Marks)

m
/2

Find the curve on which the function ﬂ(y)z—(y')z—ySin x]dx under the conditions
0

y (0)= y(%) = (), can be extremised. (07 Marks)
Prove that the catenary is the plane curve which when rotated about a line (x — axis)
generates a surface of revolution of minimum area. (06 Marks)
Find the Z — transform of 1) n® ; ii)ne™. (07 Marks)
: z(z—-Cos 0) .. . zSin O
’1 : 0) = ;1) z(Sinn ©) = .
Prove that : 1) Z (cos n 0) 72 -22Cos0+1 )z ) 22 -22Cos0+1
(07 Marks)
~ Find the inverse Z — transform of —Z———. (06 Marks)
(Z—-1X(Z-2)

% k % % ¥

20f2



