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Third Semester B.E. Degree Examination, June/July 2019

Engineering Mathematics - Il

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

.3 1 2. Obtain the Fourier series expansion’of f(x)=x-x? in (=z,7) and hence deduce that
% i:l_L+L__l_+ (06 Marks)
> I e e N U :

B Find the half range Fourier.cosine series of f(x) = (x-1)?in 0<x <1.. (07 Marks)
g . Obtain the constant ter nrand the coefficients of the first cosine and sine terms in the Fourier
8 expansion of y from th: following table: (07 Marks)

E for‘x‘Sa
. Hence evaluate

2 a. Find the Fourier transform of f{x) defined by f(x)=
0, for|x|>a
JSlnXdX. (06 Marks)

0~

ox

b. Find the Fourier sine and cosine transforms of f(x)=¢™**, a>0. (07 Marks)

Find the function, f(x) whose Fourier cosine transform is given by,

a_g 0= <2a
]

F(O() = 5 (07 Marks)

0 a>2a
3 a. Obtain the various possible solutions of two dimensional Laplace equation, u_ +u,_ =0 by
the method of separation of variables. (06 Marks)

b. Solve the wave equatiofis u=e?u.. subject.to the conditions (0, t) =0, ul, t) = 0,
q it XX -]

ou

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

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

v g =0 when t= 0 and u(x, 0) = f(x). (07 Marks)
€. Obtain the D’Alembert’s solution of'the one dimensional wave equation u, =e’u_ .
(07 Marks)
4 a. Fitacurve ofthe form, y = ab*for the data and hence find the value of y at x = 8
X 1 2 3 + 5 6 7
y 87 | 97 W31 129 | 202 | 195 | 193
(06 Marks)
b. Solve the following LPP graphically, Maximize z =3x + 5y
Subject to x +2y <2000, x+y <1500, y<600, x>0, y=>0 (07 Marks)
¢. Use simplex method to maximize z =x+1.5y
Subjectto x +2y <160, 3x+2y <240, x>0, y>0. (07 Marks)

1 of 2




10MAT31

PART - B
Use Regula Falsi method to find a real root of the equation, xlog,,x—1.2=0. Carry out
three iterations. (06 Marks)
Use Gauss-Seidal method to solve : x+4y+2z=15, x+2y+52=20, 5x+2y+z=12.
Perform 3 iterations. (07 Marks)
Find numerically largest eigen value and:the corresponding eigen vector of the matrix,
4 1 -1
A=| 2 3 -1| by taking the initial approximation{ to the eigen vector as
-2 1 5
[, 0.8, —0.8].Perform four jterations. (07 Marks)

A survey conducted ina'slum locality reveals the following information as classified below,
Income per day (Rs.) [ 0—10 | 10—-20 | 20—-30 | 30-40 | 40-50

No. of persons 20 45 115 210 115 :
Estimate the probablé number of persons in theé. income group 20 to 25. (06 Marks)
Use Newton’s divided difference formula te'find f(15) from the following data: (07 Marks)

X 4 5 i 10 11 13
fix) | 48 | 100 | 294 | 900 | 1210 | 2028

8

i ; X { :
Use Simpson’s one-third rule to evaluate J = by taking 7 ordinates. (07 Marks)
2 1080 X

Solve the wave equation uy =4u_ subject to u(0, t) = 0, u4, 1) = (x,0) =0,
u(x,0) = x(4 —x) by taking h= 1, K= 0.5 upto four steps. (06 Marks)
Find the numerical solution of the parabolic equation u  =2u, when u(0 0=u(4,1t)
and u(x,0) = x(4 —x) by taking h = 1,find the values up to t= 5. (07 Marks)
Solve Laplace equation u,, +u,, &0 for the following square with boundary values as
shown in the following Fig. Q7 (¢). (07 Marks)

11 17 197%s

i U, Uy 219

By ik {Ue 199

“7 “8 g 1"

87 121 138 9
Fig. Q7 (¢)
Find the z-transform of c6sn® and sinn®. (06 Marks)
. : 3z +2z
Find the inverse z<transform of —mM——— (07 Marks)

(5z-1)(5z+2)
Solve the difference equation, u_,, +6u,,, +9u, =2" with up = u; = 0 using z — transform.

(07 Marks)

n+l
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