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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012.
' Third Semester
Civil Engineering
MA 1201/070030004/070030007/070030005 — MATHEMATICS — III
(Common to all branches)
. (Regulation 2004/2007)
(Common to B.E. (Part-Time) Second Semester, Civil Engineering, Computer
Science and Engineering, Electrical and Electronics Engineering, Electronics and

Communication Engineering and Mechanical Engineering — Regulation 2005)

Time : Three hours Maximum : 100 marks
Answer ALL questions. '

PART A — (10 x 2 = 20 marks)

1.  Find the partial differential equation of all spheres whose centre lie on
x=y=2z.

2. Find the P.Iof (D? - D'* + DD')z = cos(x + ).

3. If the half-range sine series of (zx—x?) in [0, 27] is an sinnx, then find

n=1
the value of Z b?.

4.  State Dirichfe%’s condition for a function f(x) to be represented as a Fourier
series in (q,b).

5.  Write down all the possible solution of one dimensional heat flow equation
u,=u,,.

6.  What is the steady state heat equation in two dimensional Cartesian form?
State convolution theorem of Fourier Transform.

8. Find the Fourier sine transform of —1—

X
9. Findz[ 1 ]
n+1l

10. If z{ f(n) } = F(z), then show that z[nf(n)] = —z-;i[F ) ]
z
PART B — (5 x 16 = 80 marks)
11. (a) () Solve the first order pde z=px+qy++16+pZ+g®. Find the

singular solution also, if it exists. (8)
(i) Form the PDE by eliminating the arbitrary functions f from
z=flx+it)+g(x—it). €))
Or
(b) () Find the general solution of the equation
2@ -y Lok ya? - 2% L _ oyt - 27 ®)
ox oy

(i) Solve (D? -2DD' + D'*)z = (x + y) e**, 8)
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(i) Find the Fourier series for the function f(x)= Isinxl over the

interval (-=, 7). 8
(1) Find the half-range sine series for the function
f(x) = { 0<x<l . Hence deduce the value of Z————
4-2x, l<x<2 @n-1)*
(8)
Or
(1) Find the complex form of the Fourier series of f(x)=sin2x in
0, 1). (8)
(i) Find the first two harmonics in the Fourier series of y = f(x) which
is defined by the following data in (0, 27) : (8)

x: 0 zl3 2x13 = 4x/3 5x/3 2nx

y: 198 130 105 130 -0.88 -0.25 1.98
A uniform string is stretched and fastened to two points / apart. Motion
is started by displacing the string into the form of the curve

y = ksin (”—lx) and then released it from this position at time ¢ = 0. Find

the displacement of the point of the string at a distance x from one end at

a time. (16)
Or
Find the steady state temperature at any point of a square plate if two
adjacent edges are kept at 0°C and the other at 100°C. (16)
1 |x|<1
(1) Express the function f(x)= I | as a Fourier Integral.
0, |x]|>1
Hence evaluate J‘&ﬂ'j—)—s——/{-x— dA. (8)
0
.. . . 1-x%, |x|<1
(i) Find the Fourier transform of f(x)= Hence
0, | xl >1
evaluate I X Cos X 3_ SINY os X dx. (8)
0 x 2
‘ Or
2.2
(1) Find the Fourier cosine transfozrm of e and hence evaluate the
Fourier sine transform of xe™* . (12)

(ii) State and prove the modulation property of Fourier transform. (4)

(1) Find the response of the system y,., -5y, +6y, =u, with
¥ =0, =1 and u, =1 for n=0,1, 2, 3,... by z-transform

method. (8)
2* - 20z .
(i) Find the inverse z —transform of —————. (8)
: (z2-2)°(z-4)
Or
2
(i) Use convolution theorem to evaluate z™ R — 8)
(z-a)(z-b) :

) If 2[n%] = ; 2 then find 2| +1?]. - ®)
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