Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 1SMAT31
Thlrd Semester B.E. Degree Examlnatlon, July/August 2021
S Engineering Matheniatlcs -1
“Time* 3 hrs. ) Max. Marks: 80
Note: Answer ahy FIVE full questions.‘
1 Obtain the Fourier series for the ﬁlnction,

1+—2—)S —-n<x<0
f(x)= ¢
1—-2—5 0<x<mn
e
.9 1 1 A
Hence deduce that ? + 3—2 + gz— S ? ‘ (08 Marks)

Find the constant term and first two harmonics in the Fourier series for f(x) given by the
following table:

x [0 [nA[2n3] & |4n/3 [ 503 | 2n
fix) [1.0 ] 14] 19 [17[ 15 [ 12 | 1.0

(08 Marks)

Expand f(x)=+1-cosx in0<x<2nina Foumer series. Evaluate I}g + —3—% + 51—7 ...
. k - (08 Marks)
Obtain the Fourier series for f(x) = [x| in (={, {) and hence evaluate ILZ-F 3% + 5% Frrnnn = %
(08 Marks)

1-|x|eafor [x|<1

and hence deduce that
0 for |x|>1

Find the Fourier transform of‘ f(x)z{

sm-t ~ b
[t ~ | (06 Marks)
A t i
Find the Fourier sine transform of e ™. Hence show that J i dx = ge"“ where
I+ X
m > 0. 2 (05 Marks)
Find the z-transform of (i) (2n—1)*  (ii) cos(zlzE + %) (05 Marks)
. ‘ 1 |x|<1 Tsinax
Find the Fourier transform of f(n) = . Hence deduce j dx. (06 Marks)
0 |x|>a v X
Find the inverse z-transform of 2 il (05 Marks)

2 -52°+8z—-4
Solve the-differential equation u,,, +6u,,, +9u, =2" with up = u; = 0 using z-transform

method. (05 Marks)
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Find the coefficient of correlation and the two lines of r‘égression for the following data:
x|1]3]4]2][5[8[9[10][13]15]
y|8l6|10]8]12]16]16]10[32 |32

(06 Marks)
Fit a curve of the form y = ae™ to the following data:
x | 77 | 100 | 185 | 239 | 285
y|[24[34 (70 [11.1]196 |
(05 Marks)
Use Regula Falsi method, find the root of the equation x” —log, x—12=0. (05 Marks)

The two regression equations of the variables x and'y are x = 19.13 - 0.87y and
y=11.64—0.5x. Find:

(i) Means ofx

(i) Means of'y

(iii) The correlation coefficient : (06 Marks)
Fit a parabola y=a+bx + cx’ to the following data:

x | Bd=2 | -1107 1 | 2% 3
y | 4.63]211][0.67[0.09]0.63[2.15|4.58

By, (05 Marks)
Use Newton-Raphson method to find the real root of 3x =cosx +1, take xo = 0.6 perform
2 iterations. ' ‘ (05 Marks)

Find the cubic polynomial by using Newton forward interpolating formula which takes the
following values.

x|0]1]2]3

y| 1|2 |10
(06 Marks)
Apply Lagrange’s formula inversely to obtain a root of the equation f(x) = 0 given that
f(30) = —30, f(34) =13, (38) = 3, f(42) = 18. - (05 Marks)

g /2 )
Use Weddle’s rule to evaluate j.«/cosé) d0 dividing the interval [0, g} into six
0 y

equalk parts. , h (05 Marks)

‘A survey conducted in a slum locality reveals the following interpolating information as
classified below:

Income/day in rupees : x | Under 10 | 10-20 | 20-30 | 30-40 40-50
Number of persons : y 20 45 115 210 115

Estimate the probable number of persons in the income group 20 to 25. (06 Marks)

Using Newton divided difference formula fit an interpolating polynomial for the following
data:

x |0]1]4]’5
f(x) | 8| 11 | 68| 123

(05 Marks)
1 2

Using Simpson’s 1/3 rule evaluate Jlf +dx taking four equal strips. (05 Marks)
o L+ x
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n/2 '
Find the extremal of the functional I= I (yzu«—-«y]z—Zysinx)dx under the conditions

y(0) = Y(gj =0. | (06 Marks)
If F = x% + xyj evaluate Jf?_d? from (0, 0)to (1, 1) along |

C
(1) the liney =x (i1) the parabola y = Jx (05 Marks)
Find the curve passing through the points (x, y1) and (X2, yz) Wthh when rotated about the
X-axis gives a minimum surface area. ’ (05 Marks)

Verify Green’s theorem in a plane for {)(3){ — 8y’ )dx+(4y 6xy)dy where c is the

boundary of the reglon enclosed by y = f and y = x°. (06 Marks)
Using divergence theorem evaluate I A-fids where A =x%i+ y’j+2z’k and s is the surface

of the surface x* +y> +z” =a’. (05 Marks)
Find the geodesics on a surface given that the arc length on the surface is

s = I«/x(l +y?)dx. ; (05 Marks)

K sk ok ok ok
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