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Third Semester B.E. Degree Examination, Dec.2013/Jan.2014
Engineering Mathematics - 111

: 3 hrs, Max. Marks: 100
Note: Answer FIVE full questions, selecting o
at least TWO questions Srom each part.
PART - A :
Obta?h.?l.'t_l_l\lg Fourier series of f(x)= (7{ ; XJ in the interval (OQTE} and deduce that
STt st —=+... = — o (07 Marks)
1- 2 3 e 6 o
Compute the constant term and the first two harmonics in the Fourier series of f{x) given by
the following table: B " (07 Marks)
X0 2n | ] 4n | 52 | on
i 13 3 3 3
fx) [ 1014719117715 12 | 1.0
Expand the function f{x) defined by,
l_x for O<x4l
f(x) =44 3 “in a half range sine series. (06 Marks)
X‘Z» for —2—<x.<.1' |
. . U I-x, x| <1
Find the Fourier transform of, f(x)=
o 0, |x|>1
Hence evaluatcﬁj;[ﬁ co3 X, sin x.co{;—]dx : : (07 Marks)
b X o
Find the “Fourier cosine transform of e and xe™ whefe a>0 deduce that,
J'E-Z—@X;d—x = L gan - {07 Marks)
6 ®4a” 2a
. : L . . o -X, O<x<a -
‘Find the finite Fourier sine transtorm of the function, f(x)= { .

T—X, a<x<m _
where a is a constant over the interval (0, ). (06 Macks)
Find the partial differential equation arising from the equation §(x +y +zxy +z?) = 0, .
where ¢ is an arbitrary function. (07 Marks)
Solve : xz(y—z)p+y2(z—x)q:zz(x—y) (07 Marks)
Solve : x* gil +y’ g =0 by the method of separation of variables. (06 Marks)
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Derive the one-dimensional heat equation. (07 Marks)
. d'u  8’u . .
Solve the wave cquation PV =57 subject to the boundary conditions, u(0,t)=0,

u(l,t) = 0, t = 0 and the initial conditions u(x, 0) = sinmXx, %(X,O) =0,0<x<1by takmg

h= Z and K = % Find the second level solution in the time scale. (07“M;rks)
Solve the Laplace equation u,, +u, =0 for the following sequence mesh _y\;j;th'bbﬁndary'
“.yalues as shown. Carry out two iterations. B 57 (06 Marks)
o 0 500 1000 500 g
oo} Bzt Fo | Po 1000
P
2000 — Fs | Pe 2000
woop 1 F2 | Ps 1000
0 500 1000 500
Fig. Q4 (¢)
PART - B
Using Newton-Raphson method find the root of xlog, x =1.2 near 2.5. Carryout three
iterations. . (07 Marks)
Apply Gauss-Seidel iterative-method to solve, .~
5x+2y+z=12
X+4y+2z=15
X+2y+52=20 .
Carryout tour itcratlons taking the initial approximation to the gohltlon as (1, 0, 3).
(07 Marks)
Use the power method to find the dominant eigen value and the cm«&pondlng eigen vector
B ' 2 -1 0 o
0f1he matrix A=[-1 2 =1| by taking the initial approximation to-the corresponding
0 -1 2 :
" eigen vector as [1, 1. 1]'. Perform 5 iterations. (06 Marks)

Using Newton’s divided difference formula find f(8) and f{15) from the following data _
(07 Marks)

4 |5 7 10 | 11 13
t[x) 48 1 100 | 294 | 900 | 1210 | 2028
A rod is rotating in a plane the following gives the angle 0 radians through which the rod has
turned for various values of the time t second.
t1olo2 lo4 |06 (08 [1.0 |12
6/0[0.127049]1.12(2.02]3204.67
Calculate the angular velocity and angular acceleration of the rod when t = 0.6 second.

Employ Newton’s Forward- interpolation formula. (07 Marks)
20f3
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1 th

Evaluate de taking seven ordinates by applying Simpson’s 3 rule. Hence deduce that
J1+x

the value of log, 2. (06 Marks)

Derive Euler’s equation in the form i— i i =0. (67 Méfks)
oy dxioy’ :

Find the extremal of the functional, I = I(y3 —y" —2ysin x}ix under the epd conditions

0

y(0) =y (%)=0 - (07 Marks)

State and prove the Brachistochrone problem. o (06 Marks)

Find the z-trapsforms of (i) cosnd (i) ncosnb : (07 Marks)

— 2z° +
If u(z) = Z—”E—E , find ug. uy. W, uy. (07 Marks)
(z-1)4 _

Solve u,,, +2u,_,, +u, =n with u, =u, =0 by using the z-transform. (06 Marks)
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