50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17”7MAT31
Third Semester B.E. Degree Examination, July/August 2022
Engineering Mathematics - 111

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 Find the Fourier Series of f(x) = {_ 5 ~m<x<0 :
X , O<x<m
11 1 n’
Hence deduce that St e =, (08 Marks)
© 3.5 8
. . . 1
Find the Fourier Half — range sine series of f(x) = X, O<x< . (06 Marks)
2—-x , lI<x<2
Express y as a Fourier Series upto first harmonics for the following table : (06 Marks)
X102 |3[4(5
Y |4[8|15|7]6|2
OR
2 Compute the first two harmonics of the Fourier Series of f(x) given the following table :
X: 0 | n/3|2n/3| n | 4n/3|5n/3 | 2n
fix):11.0]14] 19 |1.7] 15 | 1.2 | 1.0
(08 Marks)
Find the Fourier series of f(x) = x* — 2 when =2 < x < 2. (06 Marks)
T
cosx , O<x<—
Obtain the Fourier Cosine series for f(x) = 2, (06 Marks)
0, E<X<Tc
2
Module-2
3 Find the Infinite Fourier transform of
< i
fix) = L, Ix|=<a and hence evaluate I SN AX ix . (08 Marks)
0, |x|>a 5 X
If the Fourier sine transform of f(x) is given by Fy(a) = g ¢>*, find the function f(x).
(06 Marks)
Find the Z — transform of 3n —4sin % + Sa. (06 Marks)
OR
4 Find the Fourier Cosine transform of e™*, hence evaluate J' CSSsz dx . (08 Marks)
0 X +a
Find the inverse Z — transform of sz . (06 Marks)
(2-2)(3z-1)
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Solve upp — Supe; + 6uy, =1, withug =0, u; =1, by using Z — transform method.(06 Marks)

Module-3
Calculate the coefficient of correlation and obtain the lines of regression for the following
data :

x: 1|23 1415167 ]8]9
y:|9|8[10 |12 {11 ]13|14]16]15
(08 Marks)
Fit a Parabola to the following data :
x:{1]2[3]4]5
y:12]6|7|8]10
(06 Marks)
Use Newton — Raphson method to find a real root of equation x sin X + cos x =0 near x =7,
correct to four decimal places. (06 Marks)

OR
In a partially destroyed laboratory record of correlation data, the following results only are
available : Variance of x is 9. Regression equations are 8x — 10y + 66 =0, 40x — 18y = 214.
Find i) the mean values of x and y 1ii) standard deviation of'y iii) the coefficient of
correlation between x and y. (08 Marks)
By the method of least squares, fit a straight line to the following data : as y = ax + b.

x:| 112 (3|4}5
y: | 14]13]19(5]|2

(06 Marks)
Compute the real root of the equation x log;p x —1.2 = 0, lying between 2.7 and 2.8 correct
to four decimal places, using the method of false position. (06 Marks)

Module-4
Given sin 45°=10.7071 , sin 50° =.0.7660 , sin 55° = 0.8192, sin 60° = 0.8660, find sin 57°
using an appropriate Interpolation formula.. (08 Marks)
A curve passes through the points (0, 18) , (1, 10) , (3 , -18) and (6, 90). Find the
polynomial f(x) using Lagrange’s formula. (06 Marks)
rd 0.6
Use Simpson’s [%j rule to find .[ e dx by taking seven ordinates. (06 Marks)
0
OR
Given f(40) = 184 ,(50) =204 , f(60) = 226, f(70) =250 , f(80) =276, f{90) = 304, find
f(38) and f(85) using suitable Interpolation formulae. (08 Marks)
Use Newton’s divided difference formula to find f(40), given the data :
X 0123 ] 6
fx)|-4]2]14] 158

(06 Marks)
Use Weddle’s rule to compute the area bounded by the curve y = f(x) , x - axis and the
extreme ordinates from the following table : (06 Marks)

x:|0|1] 213 [4]5]6
y:]0]2]25]23[2|17]1L5
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Module-5

Using Gauss — divergence theorem, evaluate .[ F.ds, where F=4xi-2y’j+z’k ands is
S
the surface bounding the region x> +y* =4, z=0and z = 3. (08 Marks)

Find the work done in moving a particle in the force field F=3x"+ (2xz — y)}' +7k , along
the Straight from (0, 0, 0) to (2, 1, 3). (06 Marks)

T
2 2
Find the extremal of the functional I = J/ (y’ -y -2ysinx) dx under the end conditions
0

y=0=y(n/2) =0. (06 Marks)
OR
Verify Stoke’s theorem for the vector field F = (2x —y)f - yzzj - yzzﬁ over the upper half
surface X + y* + z° = 1, bounded by its projection on the xy — plane. (08 Marks)
Find the Geodesics on a plane. (06 Marks)
A heavy cable hangs freely under gravity between two fixed points. Show that the shape of
the cable is a catenary. (06 Marks)
Xk kX%
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