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Question Paper Code : 31359

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Third Semester

MA 1201 — MATHEMATICS — III

(Common to all Branches of Full Time and Second Semester B.E. (Part-Time) Civil
Engineering, Mechanical Engineering, Electrical and Electronics Engineering,

Electronics and Communication Engineering and Computer Science and
Engineering)

(Regulation 2004 (Full Time) & Regulation 2005 (Part Time))

Time : Three hours . Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Form a partial differential equation by eliminating an arbitrary function from

rle?+2%).
Solve J;+,/E=4.

State Dirichlet’s conditions for the existence of Fourier series of flx) in the
interval (-1,1).

Find the Fourier sine series of f{x)=1,0<x<7. -

Write all possible solutions of the one dimensional wave equation,, =a’u,, .

Find the steady state solution, if the left and right ends of an insulated rod of
length 20 cm is kept at 20° C and 80° C respectively.

If F(s) is the Fourier transform of flx), then show that Fiflx -a)}= e F(s).

Find the Fourier sine transform of ¢™, x > 0.
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Find the Z-transform of the sequence na”.
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PART B — (5 x 16 = 80 marks)

Solve x(y»z)p +y(2—x)q=z(x—y). (10)

Find the singular solution of z = px + gy +p2v +pq+qt. 6)
Or

Find the complete integral of z* (1_7z + qz) =x+y. 8)

Solve (D-D-1)(D-D*2)z=¢"". (8)

Expand f(x)= x(27r - x) as a Fourier series in the interval (0, 27!) .

Deduce the sum of the series iz +LZ + iz Fa 8)
* o203
Determine the first two harmonics of the series : (8}
NINEEENERE
3 3 3 3

Y:1198] 130 | 1.05 |1.30| -0.88 | -0.25

Or
Find the Fourier series of f(x)=x?, -7 <x <. Hence prove that
oo 1 4
Y=L ®
on 90 X

Obtain  the Fourier sine and cosine series  of

X, 0<x<%
I-x, %<x<lA

fx)y= (8)

A tightly stretched string of length ! is fastened at both ends. The
midpoint of the string is displaced by a distance & transversely and the
string is released from rest in this position. Find the displacement of any
point of the string at any subsequent time. (18)

Or
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A rod of length 30 cm has 1ts ends A and B kept at /U L and oV L
respectively, until steady state conditions prevail. If the temperature at

each end is then suddenly reduced to 0° C and maintained so, find the
temperature u(x,f) at a distance x from A at time 7. (16)

azwxz,] xiSa

Find the Fourier transform of f{x) ={ . Hence evaluate

0, | x | >a
r xcosx—sinxmsgdx‘ 18)

0 <
Or

Find ‘Fourier cosine transform of f(x)=¢™,a>0 and g(x)= e, b>0.
dx

Hence evaluate | ——————. (16)
'..0 (2% +4)(x*+9)

(i) Determine the Z-transforms of sin (%) and cos (%) (8)

ZS

@) Find 27| ————1. ®)

(z=2° (z—3)} :
Or
(i) Find the Z—transform of ——1— (€]
(n+1)(n+2)
(i) Solve u,,,+4u,, +3u, =3" with u, =0, %, =1. &
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