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 17MAT31
Third Semester B.E. Degree Examination, Jan./Feb. 2023
Engineering Mathematics - 11l
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

: ~ Module-1 ~
Find the Fourier seriess of f(x)=x-x* in (-n, n). Hence deduce that
, :
1 1 1 1

2“—“2—+——2*—~'2—+ (08Marks)
12 1P 22 3 4
Find the half-range cosine series of f(x) = sin x in the interval (0, ). (06 Marks)
Obtain the Fourier series up to first harmonic for the following data: (06 Marks)
X 0|1 }2 |3 ,4]|5]6
fix) [9]18|24|28(26(20]9
OR
Find the constant term and the ﬁrst two harmonics in the Fourier series for f(x) given by the
followmg table: :
T | 2% 4 | 5S¢
b4 0| —-|— — | = |2
313 | "3 |3 |7
fix)|1.0(14]19 | 1L7[]15|12 |10
(08 Marks)
Obtain the Fourier series of the function f(x) = |x| in (=£, {). (06 Marks)
Find the half-range sine series for the function f(x) = {x — x* in (0, {). (06 Marks)
Module-2
Find the Fourier transform of the function
AL x2 < 2 (sinx —
f(x) = pvE Jor x|s 1, hence deduce that J-(smx ?COSX) dx = T (08 Marks)
0 for |x|>1 = x 4

—m

Find the Fourier sine transform of f(x)=¢ ™. Hence show that

*

J- ?(xsin mx) dx = €

m > 0. : (06 Marks)

2
Find the inverse Z-transform of ———~—3Z+—Z . (06 Marks)
(5z-1)(5z+2)

OR
Find the Fourier Cosine transform of
x for O<x«<l
f(x)=<¢2—-x for l<x<2 (06 Marks)
0 for x>2
Find the Z — transform of (i) coshn® (i) n’ (06 Marks)
_— 2u =3", givenup= 0, u; = 1 by using Z- transforms. (08 Marks)

Solve u, 3+ 3u
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Module-3
Using Regula-Falsi method, find a real root (correct to three decimal places) of the equation
cosx = 3x —1 that lies between 0.5 and 1. (Here x is in radians) (08 Marks)

Fit a straight line of the form y = ax + b to the following data:
X 0|5 ]10]15]2025
y 121517222430 |

(06 Marks)
Calculate coefficient of correlation for the data below:
X 1051104 | 102 | 101 | 100 99T 98 96|93 |92
'y [ 101[103]100 | 98 [ 95 |96 | 104 [ 92 |97 | 94

(06 Marks)

OR
If 6 is the acute angle between the lines of regression, then show that

2
tan@ = ?"GY (1 { ) Indicate the significance of the cases when r= 0 and r = *1.

cl+ol\ 1
‘ (08 Marks)
Using Newton-Raphson method, find the real root of the equation xsinx +cosx =0 near
x = 7, upto four decimal places. (Here x is in radians). (06 Marks)
Fit a parabola of the form y = ax’ +bx + ¢ to the following data:

x [10]15]20]25]3.0[35|40

y 11113(16]20|27[34]4.1
(06 Marks)

Module-4
The population of a town is given by the table
Year 1951 | 1961 | 1971 | 1981 | 1991

Population in thousands | 19.96 | 39.65 | 58.81 | 77.21 | 94.61
Using Newton’s forward and backwéi’d interpolation formula, calculate the increase in the
population from the year 1955 to.1985. (08 Marks)
Using Newton’s divided difference formula, represent f(x) as a polynomial in x for the
following data:

x | <4 [-1[0]2] 5
f(x) | 1245 33 | 5| 9| 1335
Hence find f(-2). (06 Marks)
0.6
By using Simpson’s 1/3 rule, evaluate e dx by taking seven ordinates. (06 Marks)

0

OR
Using Newton’s backward interpolation formula, find the interpolating polynomial for the
function given by the following table

X 10|11 [12}13
f(x) 2112312733
Hence find f(12.5). (08 Marks)
Apply Lagrange’s formula inversely to obtain a root of the equation f(x) = 0 given that
f(30) = -30; f(34) = -13, f(38) = 3 and f(42) = 18. (06 Marks)
5.2 .
Evaluate- jlog xdx by using Weddle’s rule by taking seven ordinates. (06 Marks)
4

20f3
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Module-5

Verify Green’s theorem for j (xy +y*)dx +x*dy v ¢ is the closed curve made up of the

line y = x and the parabola =, Ty (08 Marks)
If F= 2xy1 +yz J+XZk and s is the rectangular paralleleplped bounded-by x = 0, y = 0,
z=0,x=2,y=1,z=3, evaluate J. F.fds .- (06 Marks)
Derive Euler’s equation in the staﬂ‘tkféfrd form ot _ais Qi (06 Marks)
‘ oy dx\oy')
OR
Verify Stoke’s theorerm ﬁle vector field F = (2x— y)1 yz’j- y*zk over the upper half
surface x* +y’ +z’ = | jbounded by its projection on the Xy - plane. (08 Marks)
Prove that geodesres of a plane are straight lmcs (06 Marks)

Find the extremal ‘of the functional I=, j. (y) -y +4ycosx]dx given that y(0) = 0,

(06 Marks)

% %k 3k k x

T,
-
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