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 = 50, will be treated as malpractice.
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Semester B.E. Degree Examination, June/July 2025
/7 Engineering Mathematics - Il1

Time: 3 hrs. Max. Marks: 80

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

ule-1

(08 Marks)

Find the constant term and first cosine and sine terms of the Fourier series of y from the
data :

X 0 | 45 | 90| 135|180 | 225|270 | 315
y 2 [153.1 |05] 0 [054 1 |15

(08 Marks)
OR

Find the Fourier series of :

L+ Z—X, -t<x<0 ‘
f(x)= & : (05 Marks)

1 - 2_x o, 0 KX < TT | '

Tc ! i P

Find the Halfrange cosine Fourier series of f(x) = (x &1)2 in(0,1). (05 Marks)

The following table gives the variations of a periodic cirrent A over a period T.

X T T 2T 5T
t (secs) 0 /6 /3 A A % T
A(amp) | 1.98 | 130 | 1.05.| 130 | —0.88 | 025 | 198

Show that there is constant part of 0.75 amp in the current A and obtain the amplitude of the
first harmonic. (06 Marks)

Module-2
Find the Fourier cosine transform of :

4x, O<x<l

f(x)=44-x, l<x<4. (05 Marks)
0, X4
Find the z-transform of coshn©. (05 Marks)
5z

Find the inverse Z-transform of (06 Marks)

2-2)(3z-1)
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OR
. ' . 1-x[; x|l
Find the Fourier transform of f(x)= . (05 Marks)
0; (G lep>1
Find the Fourier sine transform of e ™hence deduce that .[ xlsm n21x dx & g e™.  (05Marks)
+X
0
Solve the difference equation ug, + un =0 by using Z-transforms. (06 Marks)

, Module-3
Obtain the lines of regression and hence find the coefficient of correlation for the data :

X g 3 4 2 S 8 9 10 | 13 | 15
y §M%8 6 10 | 8 12 | 16 | 16 | 10 | 32 | 32

(05 Marks)

Fita parab(ﬂa y=ax’+bx+c by the method of least squares for the following data :

X 2 4 6 8 10
y 3.07 | 12.85 | 3147 | 57.38 | 91.29

(05 Marks)

Find a real root of the equation x> — 2x — 5 = 0 correct to three decimal places, using the

Regula-Falsi method. ; A (06 Marks)
OR

Given the equation of the regression lines x = 19.13 — 0.87y, y = 11.64 — 0.5x, Compute the

mean of x’s, mean of y’s and the coefficient of correlation. (05 Marks)

Fit a straight line y = ax + b for the following data :

Xy 17314161819 |11]14
y|1]12[4[4]|5|/7|8]|9
L - (05 Marks)
“Find a real root of the-equation xe* — 2 = 0 correct to three decimal places using Newton —
Raphson method near x = 1.0. (06 Marks)
6 Module-4
Find ug s fromthe data : ug = 225, u; = 238, u, = 320, uz = 340. (05 Marks)

Using Newton’s divided difference formula find f(8) and f(15) from the following data :

X 4 | 5 7 110 11 | 13
fix) | 48 | 100 | 294 [ 900 | 1210 | 2028

(05 Marks)

5.2
Evaluate _[loge x dx , taking 6 equal parts by applying Weddle’s rule. (06 Marks)
4
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OR
The area of a circle(A) corresponding to diameter (D) is given below :

D 80 85 90 95 | 100
A 5026 | 5674 16362 | 7088 | 7854 | ..
Find the area corresponding to diameter 105 using Newton’s Backward formula. (05 Marks)

Apply Lagrange’s inverse interpolation formula find x when y = 6 given the data :

[x [207] 30 |40
y | 2 | 44 |19

(05 Marks)

6
Evaluate I3x2dx by using Simpson’s (/3)" rule taking 6 equal parts. (06 Marks)
)

Module-5
Evaluate _”IV .Fdv,if F= (2x? —3z)i-2xyj—4xk whereV is the region bounded by the
planesx=(;/,y=0,z=0and2x+2y+z=4. (05 Marks)
Find the extremal of the functional T(yz +y'% +2ye)dx . ,; (05 Marks)

X1

Find the geodesics on a surface given that the arc length on the surface is :

X2 )
S = _Hx(l +y'3)dx. (06 Marks)

OR
Evaluatefl?-d;, if IE:xyi+ yzj+zxk, where C is the curve represented by x = t, y = £,
z=t,-1<t<l. (05 Marks)
Verify Green’s theorem in a plane for f(3x2—8y2)dx+(4y—6xy)dy, where C is the

boundary of the region enclosed by y = Jx and y=x% (05 Marks)

I
Solve the variational problem : & J. (x+y+y?)dx =0 under the conditions y(0) = 1 and
0

Vi) = (06 Marks)

% %k 3k ¥ k
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