17TMAT31

‘Max. Marks: 100

Time Fhrs.

Note: Answer any FIVE full ques jons; choosing ONE full questzon from each module.

Module-1 X
ction f(x)=x-x’ from x=-7 to
(08 Marks)

1 a Find the Fourier serie

bs he followmg te ble glves the variations of perlodlc current over a period.

t sec 0 _"1: T T _2__1: b 5T T
A amp. | 198 1.30 | 1.05] 1.30 | -0: 88 -0.25]11.98
Expand A as a Fourier series upto ﬁrst harmonic. Obtain the amplitude of the first harmonic.

5 ’ (06 Marks)
¢. Find the half range cosine series for the function f(x =%~ 1) in 0<x<1. (06 Marks)

, © OR
2 a. Find the Fourier series of f(x) 2x —x* in (0, 5. e (08 Marks)
b. Obtain the constant term and the coefficients of the first sinear d cosine terms in the Fourier
series expansion: of'y as given in the followmg table: ‘ (06 Marks)

x]0|1 [2 [3 [4 |5 |64
y:19]18]24[28]26]20|9 T
C. Obtain the half-range sine series for the function,

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice. ,

. . . ) . ‘ ‘ ..
ote 1 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

T g
ok O<x<o o
~ Ny 2 P
1(x)= F e e (06 Marks)
=% L ox<n "
’ J ~Module-2
&N c 22
3 a Find the Fourier transform = of f(x)= {a Ox ’ | | . Hence deduce that
: X|>a
J' LR XCOSX)cosidxé I (08 Marks)
z 24 16 4
E’ b. F ind the Z transform of,
g (i) cosn® and (ii) coshn® (06 Marks)

c. Solve y,.,+ 6y, ) 9yn =2" with y, =0=y,, using z-transforms technique. (06 Marks)
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OR
Find the Fourier cosine transform of ¢™ . Hence evghf (08 Marks)
Find the Z-transform of, v ¥
() (m+1)? (ii) sin(3n+5) iyl (06 Marks)
Find the inverse Z-transform of M (06 Marks)
(Z + 2)(2:

Find the two regression lines a 1ce the correlation coefﬁcwnt between x and y from the
data Yy : (08 Marks)
x|1 (2 |3 14 |5 § 8 |9 |10 "

y|10]12] 1628 |28 |36 49 140 |50 |
Fit a second degree parabola to the following da (06 Marks)

x]0]1 [2 |3 |4

v |1]1.8]13]25]63] é
Using Newton- Raphson method find the root of xsin x +cosx =0 near x =7 corrected to
4 decimal placeq : & 3 (06 Marks)

.. Two Var bles x and y have the regressmn lines 3x +2y=26 and 6x+y=31. Find the
mean values of x and y and the correlation coefﬁ01ent'~ tween them. (08 Marks)
Fit a curve of the form, y = ae™ to the followmg ¢ % (06 Marks)
x: |5 15120130 3‘55! 40 v 4
y: 10 [ 14 |25 14050 | 62
Using Regula-Falsi method find the root: of xe* =cosx in the mterval (0, 1) carrying out
four 1terat1ons Fe ™ o (06 Marks)

followmg tab s , (08 Marks)
ﬂx) 48|84

T f(13) = 2366, {17) = 5202. Using Newton’s
(06 Marks)

Given that f(5)-]50 f(? - 392 f(u) f
ivided dlfferencc formulae find 17(9)

- rd
Using Simpson’ s § rule evaluate |.e f" dx by taking seven ordinates. (06 Marks)

A OR
Using Newton’s Backward difference interpolation formula find f(105) from, (08 Marks)
80 |85 0 4 100
f(x) 5026 | 5674 | 6362 | 7088 | 7854
If f)=-3, f (3):-— g, f(4)=30, { (6) = 132 find Lagrange’s interpolation polynomial that
j (06 Marks)

Evaluate jlogc xdx by Simpson’s % rule with h=0.1. ' (06 Marks)
s’
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Module-5

Verify Green’s theorem for §(xy + yz)dx +x’dy where is. bounded by y=x and y = x*.
C "

(08 Marks)

N
Using Gauss divergence theorem evaluate ﬂ E.
S

vk over the rectangular p’éféﬂel piped 0<x<a,
' Y (06 Marks)

where i’):(xz -yz)f+(y2 —zx)}+(zz
0<y<band 0<z<c.

With usual notétions derive Eule (06 Marks)

from (1, 1)to (2, 8). © o (08 Marks)
Find the extremals of the functional with y(0) =0 and y(1) = 1.

If ij‘z (5xy —6x2)§ +(2 I evaludte ﬁ;,df along the curve C in the xy-plane, y=x’
, . 9

(06 Marks)
(06 Marks)

Show that Geodesics on a plane arc stra'iéht ines..
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