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

USN 06MAT31
Third Semester B.E. Degree Examination, January 2013

Engineering Mathematics - 11l

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

PART — A
1 Obtain the fourier expansion of

—7n, —m<x<0 1 n’
f = d h _— = 07 Mark
(x) {x, 0<x<m an o:ancez(zn_l)2 3 ( arks)
Find the half range cosine series of
——x, in 0<x<l
f(x)=1{4 ; | 2 (06 Marks)
X—=, In —<x<l
4 2

Obtain the constant term, first coeflicients of cosine and sine terms in the fourier series
expansion of the function given by the following table:
x[0]1 12 {3 |4 75
y 91824282620

(07 Marks)
Find the fourier transform of
I-|x]|, for |x|<1
f(x)=
0, for |x]|>1
@ . 2
Hence deduce that J‘sutlz ! dt :% (07 Marks)
0
Find f(x), if =, {f (x)} = ZS T (fourier sine transform). (07 Marks)
s*+
2
Find finite fourier cosine transform of (1 - 5-) in0<x<m. (06 Marks)
s

Find the partial differential equation representing all planes that are at a perpendicular

distance ‘p’ from the origin. (07 Marks)
2
Solve =sin xsin y, for which -2% =-2siny when x = 0 and z = 0, if y is an odd
multiple of n/2. (07 Marks)
Solve y’p —xyq = x(z — 2y) (06 Marks)
Derive arc dimensional wave equation. (07 Marks)
2 2
Solve 0 l;+§—1;- =0, subject to the conditions u(0, y) = 0, u(n, vy} = 0, u(x, «©) = 0 and
dy
u(x, 0) =k sin2x (07 Marks)
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2
Obtain the solution of the heat equation % =c’ 9 l: subject to the conditions u(0, t) = 0,
u(/, t) = 0 and u(x, 0) = f{x). (06 Marks)
PART -B

Using the Regula-Falsi method, find the real root of the equation xe* — cosx = 0 correct to 4
places of decimals. (07 Marks)
Solve the system of equations by Gauss-Jordan method :

Xptxt X3+ x4 =2, 2% —x2 + 2X3 — x4 =5,

3+ 2% +3x3+4xy =7, and X1 — 2X> — 3x3 + 2x4 = 5. (07 Marks)

Use the power method to find the dominant eigen value and the corresponding eigen vector
correct to 2 places of decimals of the matrix

2 -1 0
—1 2 -1/ by taking initial vectoras [ 1 1 1], (06 Marks)
0 -1 2

Find y when x = 0.26 using appropriate interpolation formula to the following data:
x:| 0.10 i 0.15 0.20 0.25 0.30
Y: | 0.1003 | 0.1511 ] 0.2027 | 0.2553 | 0.3093

{06 Marks)
Fit an interpolating polynomial to the following data using Newton divided difference
formula. (07 Marks)

X 0| 1 4 8 | 10
fx) | -5|-14|-125| -21 | 355

5.2
Evaluate Iloge x dx , using Weddle’s rule by taking 7 ordinates. Hence compare with exact
4

value. (07 Marks)

Obtain the Euler’s equation for a variational problem in the form

E_:‘_{f’i}:o
gy dx\&y’

Modify this equation when f is independent of y. (07 Marks)
Show that the equation of the curve joining the points (1, 0) and (2, 1) for which

2 m
=

Prove that the shortest distance between two points in a plane is along the straight line
joining them, {06 Marks)

dx is an extremum is a circle. (07 Marks)

Find the z-transform of the following:

i) ncosnd il) nsinnB (06 Marks)
Find inverse z-transforms of the following:
i) zlog[i) i) _H2z+43) (07 Marks)
z+1 (z+2)z—-4)
Solve by using Z-transform, up2~4u,=n-1 withu,=1and u, =2. (07 Marks)
 * & *k %

20f2



