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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2007.
Third Semester
Civil Engineering
MA 231 — MATHEMATICS — I1I

{Common to All Branches except Bio-Medical Engincering/Civil Engineering and
Computer Based Construction/Fashion Technology/Industrial Biotechnology/
Textile Chemistry)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

s a2

. . 1z
1. Find the general solution of ; Z =0.
ox
9. Torm the partial differential equation by eliminating « and b from
z=alx+y)+h.
3. If cos’t = %] + Z(a” cosni +0, sinnt) in 0 <t <27, find the sum of the series

_ n=l
ol =
—0 Z(a,“: +b,rf).
4 1

4. The Fourier scries of 2 in (0, 2) and that of (x +2)° in (-2,0) are identical

or not. (Give reasons.

5.  State any two assumptions involved in deriving one dimensional wave

equation.
a. ow many conditions are required to solve
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7. Give an example of a function which has Laplace transform but it is not

continuous.

8. IfLIf()= ( — then find Lz(‘]f(z‘)
= { -y

g —




9. Find the fourier sine transform of e

10. State the shifting properties on fourier transform.

11. (a) (1)
(ii)

(b @
(i)

12, (a) @)
(i)

by (1
(i1)

13. (a) W)
(i1)

-y

,a>0.

PART B — (5 x 16 = 80 marks)

Form the p.d.e of the family of planes that are at constant distance

k from the origin.

Solve p” +¢* :22(352 +y2).
Or
Solve (y+z)pt+t(z+x)g=x+y.

Solve (D2 +DD’—"6D’2)2 =ycosx. 1

Find the fourier series expansion of f(x)==x% in (0, 2]).

Find the half range sine scries expansion of [f(x) :gwx in (0, 7)

. _ - 1
and deduce the sum of the series E — -
—~n

n=l

Or
Find the half range cosine series expansion of f(x)=x in (0, 7).

Find upto the first two harmonics in the fourier series of y = f(x) in
(0, 360) given in the following tabular value
x 0° 60° 120° 180° 240° 300° 360°

y 2 21 3 3.2 25 2.2 2

sinJdt

Find the Laplace transform of ¢ e* sin3# and

Find the Laplace transform of the periodic function

7% D<t<a
712(1—1‘, a<t<2Za

1) and f(t+2a)=f{t)

Or

2 Q 2381



e

14.

(b)

{a)

(b)

(a)

(b)

-
(i)  Find the inverse Laplace transform of log sl .
s{s+1)

(ii) Using the Laplace transform solve the differential equation

Yy 43y +2y=e”, y(0)=1, y'(0}=0

A string of length 2, fastened at both ends. Motion is started by
displacing the string into the form y = kx(2] —x) and then releasing it
from this position at time ¢ = 0. Find the displacement of the point of the
string at a distance x {rom one end at time ‘¢”.

Or

A rectangular plate of sides @ and b has its faces insulated and the edges
y=0 and y=b and x =0 are kept at 0°C and the edge x = a is kept at

temperature 2(2y —0). Find the steady state temperature distribution in
the plate.

(1) Find the Fourier transform of

) = {1 ~lxl, x| <1

0, luj>1

“ .4
sin” x
and hence prove that J-—--—_ifdx .
X
0

(ii)  IMind the Fourier cosine transform of

2

[la) == e at
Or

(i)  Find the Fouricr sine transform of f(x)=e™" and hence evaluate

0 ((L? +."C?)2 .

(ii)  State and prove convolution theorem on Fourier transform.
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