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THIRD SEMESTER
CIVIL ENGINEHRING

MA 31 — TRANSFORMS AND PARTIAL DIFFERENTIAL
EQUATIONS \

(COMMON TO ALL BRANCHES)
(REGULATIONS 2088)
o iy
Time : Three hours ; g" . \ Maximum : 100 marks
- ‘Answer A)&I\J qub{tlons.

. “ 2
. ~RPARTA — (10 x &' 20 marks)
N
\

1. State Dﬁi&hlet;’s 2 c‘oxiagtions for a function f(x) to be
represented 35/3/ l:‘f}un er series in an interval (0, 27).

2. Write down t;ﬂgfott/:; of the Fourier series of an odd
function in {~1,1) and the associated Euler’s formulae for

the Fourier coefficients.
3. State the Fourier integral theorem.

4. Let F (s) denote the Fourier transform of f(x). Show that

Fif )2 F(2).




[image: image2.png]5. Form the partial differential equation by eliminating the
arbitrary function f from z = £ (xy).

6. Find the complete integral of z = px+qy +ypq .

7. What does o’ represent in one dimensional heat flow
equation u, = a® u,,?

8.  The ends A and B of a rod of length 10 cm long have their
temperature kept 20°C und@()ﬁ. Find the steady state
temperature distribution m)/th\e d.

9. Find the Z-transform of 2.

AN
10. Form a difference “equation by eliminating arbitrary
constants from y, = A +~€ -2t
N

PART‘ B — (5 x 16 = 80 marks)

PN
1-x, —x<x <0
11. i S
@ o I&f (x) {1 +x, 0<x<am,
geries for £ (x) and hence deduce the value of
N1 11
1.3 Y 8
TreE ®

(i) Find the constant term and the coefficient of
the first sine and cosine terms in the Fourier series
of y = f (x) which is defined by the following data in

©, 27): (8)
x: 0 x13 2713 T 4713 Bxl3 2m
fx: 198 1.30 1.05 1.30 -0.88 -025 1.98

find the Fourier

Or

2
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13.
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(i) Find the Fourier series for the function
f(x)=|x] -I<x<l Hence find the value of
12432 457 4+ @)

(i) Find the half-range sine series for a
function f (x)=x (r-x), O<x<x Hence
deduce i e =x%/32. ®

e
Find the Fourier transform of

re-{

1-{x| for Lé\[s\l

o for ,l A and also find the

"
inverse transform.Hence deduce that

i

.z w N

sin x AT sin X _r

- ] dx 25 and ![ﬁ dx=2. 16)
.. Or

Find the Fourier sine and cosine transform of e™*.
Hence evaluate

N 1 N

\(\l) \\J’; /\(xz +1)? dx and

(ﬁ)\{ —"‘, ;dx. ae
o 2of

() Find the general solution of
x(y-2)p+y-1)q-z(x-)=0. ®

(i) Solve (D2 + DD —6D’2) 2 =cos {x +2y). ®)

Or

@) Find the singular solution of
z=px+gy+p'-q°. ®

(i) Solve (D* +2DD + D?)z= —x sin y. ®

s
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15.

(a) A string is stretched and fastened to two points
1 apart. Motion is started by displacing the string
into the form y =%k (lx—x’) 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 any time ¢. (16)

Or .

®) A long rectangula;zlate‘with insulated surface is
1 cm wide. If the perat:n‘e along one short edge
y=0 i u (x;/())=/ﬁ[§in (—’?—) + 3sin (37’“)] for

R RN
0 < x< I, while the two lt:mg edges x=0 and x =1
as well as ﬁxe\n{hex' short etlge are kept of 0°C, find
the steady state temperature \fu\nc?:ion ulx, y). (16

(a) @) Find' the, Z}t{ansform of (n+1)2 and

sin(@ny8). N “+9

T ~
2

;g(ii):' -F it:d ?hginverse Z-transform of (2%22;(7357)

o ~ ®)
A N e b oor

® O " Using. dﬁn@(’olution theorem find the inverse

/ 2

Z “transform of ————. 6

nsform o (2‘4)(2_5) (6)

) Solve, by using Z-transform,

Yoon+4nsy +3¥, =37, given that y, =0

and y, =1. (10)
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