Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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" //Third Semester B.E. Degree Examinaf{on, Aug./Sept. 2020

Engineering Mathe;mr‘hatics - 11

M ax. Marks:100

PART - A

W

Find the Fourler series for the functlon fx) = xQ2n - x) over the interval (0, 27) and hence

n+l
deduce that— == Z = 1?2 (07 Marks)
12 &= £n8 |
Obtain the half range Fourier cosine series for the functlon
(x)={ K j g e x <2
K(l-x); % <x<{ :
Where K is a constant. " (07 Marks)

Obtain the constant term and co- efﬁc:lent of first cosine and sine terms in the expansion of y

from the following table :
5n/3 | 2=n
—0.25 | «d.98’

X 0 /3 | 2n/3 T
y 1.98.1.30 | 1.05 | 1.30

(06 Marks)
Find the F ourier transform of the function :“”':'
for|x|<a U, . ;
fix)= and hence evaluate .( S g ) (07 Marks)
0 for|x|>a w0 x
Find the Founer sine transform of f(x)=—,a>0,x> 0 (07 Marks)
X
Find the Fourier cosine transfon’n of f(x)=e *;a> O. (06 Marks)
T . . : v . ion U _ 2 o’u
Obtain the various possible solutions of one dimensional heat equation -aT = o by the
method of sepaxatid'n of variables. \ (07 Marks)

2, 2

Obtain the D’Alembert’s solution of the wave equation é—?—z&—a—g subject to the

conditions, u(x, 0) = f(x) and @(X,O) =0. (07 Marks)

& o*u
Solve the wave equation —é—t— =¢’— pwe —,0 <x < 7, under the conditions :

D) w0, 0 =u(r,t)=0

i) ux,00=0

111) %(X,O) =A(sinx —sin2x), A= 0. (06 Marks)
| 10f3
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Fit a parabola y = ax” + bx + ¢ by the method of least squares for the following data :

X 0 1 W | 3 4
y | 1 |08 I3 | 25| 63

(07 Marks)
Minimize Z = 5x + 4y
Subject to the constraints : x + 2y > 10
x+ y28
2x +¢y el
¥20;v20
by Graphical method. , (06 Marks)
Use Simplex method to
Maximize Z=2x+4y
Subject to the constramts Ix+ y=22
2x +3y<24 "
y o x20,y>0. Ty’ (07 Marks)
Ay PART-B
Using  the Newton’s—Raphson ~method, find an approximate root of the equation
xlogiox = 1.2 that lies near 2.5 correct to four decimal places. (07 Marks)
Apply the Gauss — Seidel iterative method to solve the system of equatxons
S5x+2y+z=12 Y
x+4y+2z=15
x+2y+5z2=20
carryout four itemations, taking the 1n1t1a1 approx1mat10n to the solution as (1, 0, 3).
07 Marks)

Using Rayleigh’s power method to ﬁnd the largest eigen Value and the corresponding eigen
vector of the matrlx

0
b, 2 —1| taking [15 1,1 1" as the initial eigen vector. Perform five iterations.
L1 2] Ky
(06 Marks)
A functiony = f(x) is given by the followmg table :
X 10 i1 2 | 14 | 16 L8 | 26
ly=1f(x) |0.00]0.128 | 0.544 | 1.296 | 2.432 | 4.00
Find f(1.1) usi}lg suitable interpolation formula. (07 Marks)

Fit a polynomial for the following data, using Newton’s divided difference formula. Hence
find f{8) and f(15).

X 4 5 7 10 11 13
1 fx) | 48 100 294 900 | 1210 | 2028

i, (07 Marks)
By using Simpsdh’s (%)™ rule with h = 0.2, find the approximate area under the curve

y= L between the orinates x =1 and x = 2.8. (06 Marks)

x 2t
20f3
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Solve Laplace’s equation uyy + uyy = 0 for the fo‘hllo‘wing square Mesh with boundary values
as shown in the following Fig.Q7(a). .

— [;] LIS

O%____, 'u' ul 'L(l, 2!'9

&)

Uz |Usg Rq 17
87 12 1489
Fig.Q7(a) (07 Marks)
2 2 g,
Solve the wave equation 45x—2 = % given u(0, t) = u(s, ) =0,t>0, u, 0) = x(5 - x),
%(X,O) =0,0<x<5.Finduatt=2givenh=1,K = 075. (07 Marks)

2
Solve numerically the equation % = %subject to the conditions u(0,t) = 0 = u(l, t), t > 0

and u(x, 0) = sinnx, 0 < x < 1. Carryout computations for two levels taking

h= % and K = % " J (06 Marks)
Find the Z —transforms of : Ty
i)cosn ® 1ii)sinn 0. , # (06 Marks)

Find the inverse z — transform of
4780 7

7 —522V+82—4 : (07 Marks)
Solve the difference equatibn :

Upiz + 3Unes + 2u=3" with up = 0, u; = |

using Z-transforms. / (07 Marks)

% 3k ok %k 3k

30f3




