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Third Semester B.E. Degree Examination, Dec.201 7/Jan.2018
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 ~
Find the Fourier series for the function f(x) =X+ «? over the interval —mT<XST. Hence
deduce that: ‘
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Expand the function f(x)=x(m—Xx) over the interval (0. m) in half range Fourier cosine
series. (06 Marks)
Find the constant term and the first two harmonies for the function f(0) given by the
following table: o (07 Marks)
0 (in degrees) | 0 60 | 120 80 | 240 300 | 360
e 108 06]04107({09[11]08
Show that the Fourier transform of the function
1-x%, x| 2 .
f(x)= x5 x| is F(a)= -7[2:(sm oL —(LCosa) .
0, [x|>1 a’n
Hence deduce that I SInx ?995)5— dx = % (07 Marks)
0
Find the Fourier cosine transtorm of f(x)=— ! . (06 Marks)

1+x°

If the Fourier sine transform of f(x) is given by E ()= %e'z“ . find the function f(x).

(07 Marks)

Find the various possible solutions of two-dimensional Laplace equation by method of
separation of variables. (07 Marks)
Obtain the D’ Alembert’s solution of the wave equation u, = c’u,, subject to the conditions

ou
u(x, 0) = f{x) and —é?(x,O) =0, (06 Marks)
Solve the Qhe-dimensional heat equation c’u, =u,, 0 <X =T subject to the conditions
u(0, t)= 0, {J(n, t) = 0, u(x.,0) =u, sin x where up is a non-zero constant. (07 Marks)
Find a curve of the best fit of the formy = ax” to the following data: (07 Marks)

(x [ 1 ]2]3[4] >
y 105[2{45 81125
For conducting a practical examination, the chemistry department cf a college requires
10, 12 and 7 units of 3 chemicals x, y and z respectively. The chemicals are available in
2 types of boxes: Box A and Box B. Box A contains 3,2 and 1 units of X. ¥, Z respectively
and cost Rs.300. Box B contains 1, 2 and 2 units of X, y, 7 respectively and costs Rs.200.
Find how many boxes of each type should be bought by the department so that the total cost

is minimum. Solve graphically. (06 Marks)
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Solve the following LPP by simplex method:
Maximize z = 2x, +4x, +3x,

Subject to the constraints 3x, +4x, + 2x, <60 2x, +X, +2x, <40
X, +3x, +2x, <80 X1, X2, X3 >0 (07 Marks)
PART - B
Use Newton-Raphson method to find an approximate root of the equation x log,x=12
correct to 3 decimal places that is near 2.5. (07 Marks)
Use Kelaxation method to solve the following system of linear equations:
Ex+3y+2z =13 X+35y+z=7 2X+y+62=9 ' (06 Marks)
Find the numerically largest eigen value and the corresponding eigen vector of the matrix
5 0 1
A=[0 -2 0] bypower method taking X =[1 0 01" . Perform 6 iterations.(07 Marks)
I 0 s ‘
Find the interpolating polynomial for the function y = f(x) given by f(0) = 1, f(1) = 2,
f(2) = 1, f{3) = 10. Hence evaiuate f(0.75) and f(2.5). (07 Marks)
Apply Lagrange’s method to find the value of x corresponding to f{x) = 15 from the
following data: (06 Marks)

X 5769711
) [12]13]14] 16
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Evaluate jlﬁ? by using Simpson’s 3 rule dividing the interval (0, 1) into 6 equal parts.
o l+x

Hence deduce the approximate value of 7. (07 Marks)

Solve the wave equation u, =4u  subject to the conditions u(0, t) =0, u@4, t) = 0,
u(x, 0) =0 and u(x, 0) = x(4 - x) by taking h =1, k = 0.5 upto four steps. (07 Marks)
Find the numerical solution of the equation u = u_ when u(0, t) = 0, u(l,t)=0,t>0 and
u(x,0) =sin nx, 0 < x < 1. Carryout computations for two levels taking h :% and k = ?Tl()
(07 Marks)

Solve Laplace’s equation u  + u,, =0 for the following square mesh with boundary values
as shown in the following Fig.Q7(c).
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S 4 2 nn <2 . ‘
Find'the z-transform of 5n° + 4cos-—2— — 4" and sinh no . (06 Marks)
L z(22+3
Obtain in inverse z-transform of ~~(—~—~)—— . (07 Marks)
(z+2)(z-4)
Using z-transforms, solve u_, + 3u,,, +2u, =3" givenug =0, u; = 1. (07 Marks)
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