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\ Thll‘d Semester B.E. Degree Examinatigﬁﬁ, Dec.2023/Jan.2024
Transform Calculus Fourier Series@ﬁl%umericalTechniques’

¥

_ Max. Marks: 100

i each module.

dule-1

50, will be treated as malpractice.

appeal to evaluator and /or equations written eg, 42+8

1 3 ‘ .
a. Find the Laplace transform of’ “sin St.cos3t (i) (06 Marks) -
» f, ¢ e E forO<t<—. i
b. If a periodic function.of period ‘a’ is defined, by “f(t)= { ’ . then show
ad “E frlct<a
(07 Marks)
c. onvolution theorem find the inversé Laplace transform of ——§—2~—
% (s+2)(s"+9)
. (07 Marks)
2 a
(07 Marks)
b NE o3 (06 Marks)
. i . ar
L s -6’ +11s—6 &
d%y dy o ii&k\“- ] . y
- & E{z_ + 45 +4y =¢ with y(0) = y'(0)=0 by using Laplace
g \
g " (07 Marks)
ié hmg&i!‘{r:’ ) .
g o & Module-2
B 3 ies to'represent f(x) = lez? . in-n<x<mw. (06 Marks)
) ¥
= b. Obtain the half-range cosine series for f(x)=xsinx in (0, 7) and hence show that
[ i ; .
n-2 x
4 = 00 . (07 Marks)
| 4 x 5 @ ‘
o c. Express y as a Fourier series up to second harmonics for the following data :
x|0| n | 2n | w,| dn| 5% | 2n
3
y: 1.2 1.0
(07 Marks)
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OR

4 a. Obtain the Fourier series expansion for the function, f(x) = x* in (0, 2). (06 Marks)
‘ for0 <x < 1
b. (07 Marks)
3
for—<x <l o
4
C. ic current over period
tsec: o | T | T 5T T
' 6 3 6
A (amp) - | 1.98 | 130 1.05 Z025 | 1.98

- Show that there is a direct current ‘part of 0.75 amp in the ’arlable current and obtain the
amplitude of the first harmonic (07 Marks)

Module-3
for|x| <1

5 a. Find the Fourier transfo:
S forlx]>

i ‘

\ of the function f,{(x) . Hence evaluate

gl

S
r
i

XCOSX —SIN XY |3

), : (06 Marks)
X if0<x<l1
b. fl<x<?2. (07 Marks)
otherwise
C. (07 Marks) :
6 a (06 Marks)
18z -
b. Fmd the inverse.z transform of ———"—. (07 Marks)
ad 2z=D@z+1) '
c. Solve the difference equation u,, +6u,., +9u, = 2" with uo = u; = 0 using z-transform.
oy, : g, (07 Marks)
Module-4"
7 T 1 differential equations :
44}.‘2.}1 = @ +2 ?ﬂ =
6X<3Y oy’ ox ay

b.. Evaluate the.

t = 1.25. The %undary conditions are u(0, t) = u(5, t) = 0 and the initial condltlons are
u(x, 0) =x*(5— x) and uy(x, 0) =0. (10 Marks)

20f3
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(10 Marks) ©

es at the mesh points for the equation u, =16u, taking h =1 upto.
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8 a. Using Schmidt two-level formula to solve the equatig\)n - ’ ?E:under the Vcondit’io'ns,

@ u0,9=ul,)=0 ¢>0

(i) ux,0)=sinmx, O<x<l by tal co.. , (1'0 Mafks‘) '

62u o'
y'l"a?"‘o atﬂm&

at the mesh pomts on. the foundary are shown in

b. Solve the two-dimensional Laplace equa q‘n mte Srior mesh pomts of

the square reg1on and the values ¢
Fig.Q8 (b).

1000 1000 1000 ¢

2000F

¥ A
R
1000 ———-1—

P S0 0 0
. Fig. Q8 (b) (10 Marks)

E

‘Module-5
9 a. Using Runge-Kutta method of 4™ orde solve the »dlfferentlal equation
2 0 i
j——+2x jy 4y=0 wi “"‘3‘"‘37(0) =0.2 and y'(0) 0.5 forx = 0. 1.\ Correct to four decimal
X X ¢
places. & v (07 Marks)
b. State and prove Euler’s equation. © (07 Marks)

(06 Marks)

dy dy
10 d_X?=1_2ya; and y(O)ZO,

y'(0)=0,  »'(0.2)=0.1996,
(07 Marks)
(07 Marks)

(06 Marks)

Xy

% %k % k ok
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