Reg. No. : J }

K 4366

B.E./B.Tech. DEGREE EXAMINATION, MAY/JUNE 2009.
Third Semester
(Regulation 2004)
Civil Eﬁgineerillg
MA 1201 — MATHEMATICS — III
(Common to all branches of B.E./B.Tech. except Bio-Medical Engineering)

'
(Common to B.E. Part-time — Second Semester —~ Computer Science & Engg.)

- Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Form a partial differential equation by eliminating the arbitrary constants

aand b from (x —a) +(y~b) =2 cot’ o .

2. Form the partial differential equation by eliminating f from the relation

z =f(x2+y2)+x+y. _

1+cosx

3. Let f(x) be defined in (0, 27) by flx)=1 z-x ° O<x<m and
' cosx , T <x <27
flx+27) = f(x). Find the value of f(r).

4.  State Dirichlet’s conditions for the convergence of the Fourier series of f(x) in

o, 27| with period 27 .

5.  Write down the possible solution of the one dimensional heat equation.




7.

10.

11.

12.

Verify that y = cosh (Ax) cosh(~ Aat) is a solution of —(l?l 29V

2

ot” ox?

State Fourier integral theorem.

State convolution theorem for Fourier transforms.

Find Z (f(n)), where f(n)=n for n=0,1,2, .

State the initial value theorem in Z-transforms.
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PART B — (5 x 16 = 80 marks)

Find the complete solution of pgxy = z2.

(8)
Solve (x2 —y? —22)p+2xyq = 22x . (8)
Or
!
Find a singular solution to the equation z = px + gy +\/T+;9n—_+ q?‘w.
(8)
Solve the equation (D2 -D” ) () =e"" xin (x+2y). (8)

Find the Fourier series of f(x):x2 in [0, 27| and periodic with -

period 27 . Hence deduce that 2—12-: %
n=11

(8)
Find the half-range cosine series of f(x)=x -x? in (0, 7). Deduce

S 1 7t :

that » —=-"—. 8
2= 5 , ®)

Or

If a is not an integer, find the co’mplex Fourier series of f(x)=cosax
in (~7, 7). (8)

Compute the first two harmonics of the Fourier series of f(x) given
in the following table : (8)

X 0 #n/3 2%/3 = 4x/3 b5x/3 2x

fx): 1.0 14 19 17 15 1.2 1.0
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14.

(b)

(a)

(b)

G Find Fole), FC[

A tightly stretched string with fixed end points x =0 and x = [ is initially
at rest in equilibrium position. If it is set vibrating giving each point a
velocity Ax(l ~x), find the displacement of any point on the string at a

distance x from one end at any time ¢. (16)
Or

A rectangular plate with insulated surface is 10 cm wide and so long
compared to its width that it may be considered infinite in length without
introducing an appreciable error. If the tempe‘rature of the short edge
y=0 is given by v =x for 0 <x <5 and (10-x)for 5<x <10 and the
two long edges x =0, x =10 as well as the other short edges are kept at
0°C, find the temperature u(x, y) at any point (x, y) of the plate in the
steady state. (16)

(i)  Find the Fourier transform of f(x) if '

1, if <1 ' - . 2 '
flx) = L,f M ) . Hence deduce that j(81n£) dr =%, (8)
0, i ]x] > 1 o\ 2

a

(ii) Find the Fourier Cosine transform of e “* for any a > 0 and hence

a
x

prove that e ™ ’? is self-reciprocal under Fourier Cosine transform.

(8)
Or
2 _ .2
(i) Find the Fourier - transform of f(x)= @ %f |x| =@ .
0, if |x|>a>0.
smt—tcos{dtzﬁ‘ ‘ (8)

Hence deduce that j —
0 ¢ 4

1 ;] and FC( ad 2) (Here Fc¢ stands for
1+x° 1+x

Fourier Cosine transform). v (8)
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(b)

(1)

(i1)

()

(ii)

By using convolution theorem, prove that the inverse Z-transform
2 n

, Z . -1 + - N

of < is ( ) {b” gt 1}. (6)
+a)z+b) " b-a

By the method of Z-transform solve v (n +2)+6y (1 +1)+ 9y (1) = 2

given that y (0)=0 and y (1)~0. L0
Or

Find the Z-transform of cosné and hence find Z(n cosn ). (8)

Solve the equation (using Z — transform)

y(n+2)-5y (n+1)+6y (n)=36 given that y 0)=y(1)=0. (3)
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