Impertant 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+8 = 50, will be treated as malpractice.

USN 10MAT31
Third Semester B.E. Degree Examination, Dec.2013/Jan.2014

Engineering Mathematics - 11|

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

at least TWO questions from each part.
PART - A
1

Find the Fourier series expansion of the function f(x)= |x| in {~m,m), hence deduce that

06 Mark
8 2(211—1) 06 Marks)
Obtain the half-range cosine series for the function, f(x) = (x—1)? in the interval 0 < x <1
and hence show that ©° = 8{% + —3—12— + Slj + o } (07 Marks)
Compute the constant term and first two harmonics of the Fourier series of f(x) given by,

{07 Marks}

X 0 n | 2n ) |4n | 5n | 2n
3 3 3 3
fx)[10[14]19[1.7{1.5{12]1.0
Obtain the Fourier cosine transform of f(x) = " 1 —~. (06 Marks)
+x°
—x for|x[ <1 _
Find the Fourier transform of f(x) = I-x | | and evaluate Mx
0 for |x| >1 ; x"

(07 Marks)

Find the inverse Fouriet sine transform of 1 . {07 Marks)
+s
Obtain the various possible solutions of two dimensional Laplace’s equation, u_, +u, =0
by the method of separation of variables. (07 Marks)
. . . 3
Solve the one-dimensional wave equation, C? a—l; = f‘)‘t? , 0 < x <[/ under the following
X
u,X

conditions (i) u(0, t) = u(/, t) = 0 (i) u(x, 0) = where uy IS constant

(i) %(X,0)= 0. | (07 Marks)

Obtain the D’ Almbert’s solution of the wave equation u, = C’u_ subject to the conditions

u(x, 0) = f(x) and %(X,O) =0. (06 Marks)

Find the best values of a, b. ¢. if the equation y =a+bx +cx’ is to fit most closely to the
following observations, {07 Marks)
x| 1121345
y |10 121311619
Solve the following by graphical method to maximize z=50x+60y subject to the

constraints, 2x +3y <1500, 3x +2y <1500, 0< x <400 and 0 <y < 400. (06 Marks)
By using Simplex method, maximize P=4x, -2x,-x, subject to the constraints,
X|+X, +X, <3, 2x, +2x, +x; €4, x,-x, 0, x, 20 and x, 2 0. (07 Marks)
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PART - B

Using Newton-Raphson method, find a real root of xsin x + cosx =0 nearer to m, carryout
three iterations upto 4-decimals places. (07 Marks)
Find the largest eigen value and the corresponding eigen vector of the matrix,

2 -10

-1 2 -1

0 -12
By using the power method by taking the initial vector as [1 1 I]T carryout S-iterations.

(07 Marks)

Solve the following system of equations by Relaxation method:
12x+y+z=31; 2x+8y—z=24; 3x+4y+10z=58 (06 Marks)

A survey conducted in a slum locality reveals the following information as classified below,
Income per day in Rupees ‘x" | Under 10 | 10 —-20 | 20— 30| 30--40 | 40 — 50

Numbers of persons *y’ 20 45 115 210 115
Estimate the probable number of persons in the income group 20 to 25. (07 Marks)
Determine f(x)} as a polynomials in x for the data given below by using the Newton’s divided
difference formula. {07 Marks)

x |24 516 8 10
fix) | 10 [ 96 | 196 | 350 | 868 | 1746

]
Evaluate I
i

deduce an approximate value of log, 2. (06 Marks)

e 1\ . :
P dx by using Simpson’s (—3—) tule by taking 6 — equal strips and hence
+X :

2 2
Solve the wave equation, Ztu = 4—é—x—?~, subject to u(0, t) = 0, u(4, t) = 0, u(x, 0) = 0 and

2

u(x, 0) =x(4 - x) by taking h= 1, K = 0.5 upto 4-steps. (07 Marks)
. . du : . ..
Solve numerically the equation e 2 121 subject to the conditions, u(0, t) = 0 = u(1, 1),
X

120 and u(x, 0) = sin tx, 0<x <1, carryout the computation for two levels taking h =%

1
and K= —3——6- . (07 Marks)

Solve u,, +u, =0 in the following square region with the boundary conditions as
indicated in the Fig. Q7 (¢). (06 Marks)
500 100 100 50

“1 153 0
20 Fig. Q7 (c)
30 LS (L
0 0 0 0
Find the z-transform of, (i) sinh n0 (ii) coshn® (iii) n? (07 Marks)
2
Find the inverse z-transform of, ﬂ-— {06 Marks)
(z+2Kz—-4)
Solve the difference equation, y_,, +6y,,, + 9y, =2°
with y, =y, =0 by using z-transform, (07 Marks)
* k% k Kk %
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