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~~:Thi[dSem.esterB.E. Degree Examination, Dec.2024/Jan.2025
-,;:. ":- , .~. .' .

""',.-:1/.};, Engineering Mathematics - III
Time: 3 hrs. Max. Marks: 100

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

Module-l
1 a. Find the Fourier series expansion of fix), if f(x) = .JI- cosx , 0< x < 2IT and hence evaluate

I I I
-+-+-+..... (08 Marks)1.3 3.5 5.7

b.
{

I I
- - X. for 0 < x < -

Expand the function [(x) defined by, f(x) = 4 3' I 2
x - -' for - < x < I

4' 2

in a half range sine series.

c. A function f(x) of period 2IT is specified by the following table:
x: 0 7L 2IT IT 4IT SIT 2IT

-, , 3 3-' -'
f(x) : 7.9 7.2 3.6 0.5 0.9 6.8 7.9

Obtain the Founer serres for f(x) up to the first harmonic.

2

OR

Find the Fourier Series expansion of f(x). If f(x) = {O
SIn X 0 < x ~ IT

I I I IT-2
---+-- =--1.3 3.5 5.7 4
Express f'(x ) = x as a half-range Fourier cosine series in 0 < x < 2.
Obtain first harmonic of the data:
x 0 I 2 345
y 4 8 15 7 6 2

(06 Marks)

(06 Marks)

a.
III -IT:::::x<O

. Hence deduce that

b.
c.

3

Module-2

of f(X)~{~' -~' hence
for Ixl < a

for Ixl > a'
Fourier transformFind thea.

b.

f'"sin t - t cos t d = ~
---:,-- t .

t) 4o
-ax

Find the Fourier cosine transform of f(x) = _e_; x 7:- 0, a> O.
x

Solve the difference equation, using z-transform y n+2 - 4Yn = 0, given thatc.

Iof 3

(08 Marks)

(06 Marks)

(06 Marks)

deduce that

(08 Marks) -
(06 Marks)

Yo =0, YI = 2.
(06 Marks)
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4

OR

{
1-14Ixl<1 fCXJSin2t rt

a. Find the Fourier transform of f(x) = I I and hence deduce that -2-dt = -.
0, x > lot 2

(08 Marks)

3z2 +z
b. Find the inverse z-transform of ------

(5z -1)(5z + 2)
(06 Marks)

c. Find the z-transform of, (i) K'cosnu ( ..) 2 . nrt 3 <;
II n+5sm-- a-

4
(06 Marks)

Module-3

5 a. If El is the angle between the two regression . . (l-r2) a.alines, show that tan El = -- 2· Y 2 .

r ax +ay
(08 Marks)Explain the significance when r = 0 and r = ± 1 .

b. Fit a best parabola of the form y = a + bx + CX 1 to the following data:

tB ~.071 ~2.851 ~I.471 ~7.381 ~~.291
(06 Marks)

c. Find an approximate real root of the equation x sin x + cos x = 0 near ~ = n, upto four
decimal places using Newton's-Raphson method. (06 Marks)

6 a.

(08 Marks)

b. Fit a curve of the form y = ae'" . Use the method of least squares to the following data:

Ix 5 15 20 I 30 35 40
Iy 10 14 25 I 40 50 62

(06 Marks)
c. Find the real root of the equation cos x = 3x -I ,correct to three decimals using regula- falsi

method, that lies between 6.5 and 1. (Here x is in radians) (06 Marks)

b. -

7 a.

(06 Marks)
14 31h

c. Compute the value of f (sin x -Ioge x + e" )dx using Simpson's"8 rule by taking seven
0.1

ordinates. (06 Marks)

20f3
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OR
8 a. In the given table below, the values ofy are conse.cutive terms of the series of which 23.6 in

the 6th term. Find the first and tenth terms of the series using Newton's formulae. (08 Marks)

ffiBij ~4.sl ~3.61 ~6.21 ~2.81 ;3.91 .
b. Find the interpolating polynomial f(x) by using Lagrange's formula and hence find f(3) for

the fo Bowing data:
reO) = 2, tr I) = 3, /{2) = 12, f(S) = 147. (06 Marks)

I

c. Evaluate f ~x by Weddles rule taking seven ordinates. (06 Marks)
01 +x

Module-S
9 a. Verify Green's theorem for f (xy + v' )dx + x2dy, where C is bounded by y = x and y = X2.

c
(08 Marks)

b. Using Stoke's theorem, evaluate H(curl f J-ndS; f = (y - z + 2)i + (yz + 4)J - zxk , where
s

S is the surface of the cube formed by the plane x = 0, y = 0, x = 2, y = 2 and z = 2 with its
bottom removed. (06 Marks)

x,
c. Solve the Eulers equation for the functional f (1 + x2y')y'dx . (06 Marks)

OR

10 a. State and prove Euler's equation in the form, Of - ~(3f,J = 0 . (08 Marks)ay dx ay

b. Use divergence theorem to evaluate HF. i1dS over the entire surface of the region above
s

xy-plane bounded by x = 0, x = 0, y = 0, y = I, Z = 0, z = I, where F = 4xzi - y2J + yzk .
(06 Marks)

c. Prove that the shortest distance between two points in a plane is a straight line. (06 Marks)

* * * * *

-
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