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\\-:. Thir ;~: mester B.E.lB.Tech. Degree Examination, June/July 2024

""'!!~~ Mathematics - III for ~~~~ Engineering

Time: 3 hrs. 'It , Max. Marks: 100

BMATEC301lBBM301

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. VTU Formula Hand Book and statistical table are permitted.
3. M: Marks, L: Bloom's level, C: Course outcomes.

~
Module-l I

, M L C
Q.I a. Find the Fourier series for .

~
6 L2 COl

{-K In (-n,O)
~f(x) = K'

ill (O,n) ~na hence deduce
~;nil 1

-=1--+---+ .......
4 3 5 7 ~

b. Expand f(x) = 2x - 1 as a cosine halfrange Fourier series in 0 < x < 1. 7 L2 COl

c. Express y as a Fourier series upto the fIrst harmonics given the following 7 L3 COl
values:

~
~

~~

JI

4 8 L5 7 6 2

OR ~ -l

Q.2 a. Find the Fourier series for f(x) = x - X2 in -1< x <.' 1. y ~ 6 L2 COl
~

b. Show that half range sine series of
....,

" 7 L2 COl
f(x) = rtx - X2 in the interval (0, rt) is

,
8 00 1-I 3 sin(2n + l)x •• ~n h=O (2n +1)"

';"~

c. Obtain the Fourier series of y upto 2na harmonics f(x) is given by 7 L3 COl
I x I 0 I nl3 I 2nl3 I rt I 4nl3 I 5nl3 I 2n I
I f(x) I 1.98 I 1.30 I 1.05 I 1.30 I -0.88 I -0.25 I 1.98 I

•• ..
Module-2 >'

Q.3 a. Find the Fourier transform of 6 L2 CO2f-x
'

Ixl< 1 J x cos x - sin x
f(x) = 0' I I and hence find the value of 3 dx

x21 0 ' x

"b. Find the Fourier sine and cosine transform off(x) = e-ax
, a> O. 7 L2 CO2

00 r-a o s e s i 7 L3 CO2
c. Solve the integral equation f fee) cos ae de = ' and hence

o 0, a> 1
00 sin 2 t ' -

evaluate f -2- dt.
o t

"
<I: 10f3
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OR -<.~.-
Q.4 2 2 8~ 6 L2 CO2a. Find the Fourier transform of e-a

x ,a> O.

h. Find the Fourier sine transform of f(x) = e-lxl and hence evaluate 7 L2 CO2

00f xsmmx d 02 x, m>
o 1+ x

c. Find the discrete Fourier transform of the sequence {I, 2,1, 3}1. ~ 7 L3 CO2

Module -3 '"
Q.5 a. Obtain the Z-transform i) Cosn8 ii) Sinn8. .~"Y 6 L2 C03

-,;-

3z2 + 2z 7 L2 C03b. Find the inverse Z-transform of
(5z -1)(5z + 2)

c. Solve by using Z-transforms : Yn+2+ 2Yn+l+ Yn= n with Yo = 0 = yr. 7 L3 C03
,.JI \

(,i v OR ~

Find the Z~transform of 2n + Sin( n
4

1t) + 1
.:::y 6 L2 C03

Q.6 a.
.<f'~ ,"""

..
4Z2 -2z ~" 7 L2 C03b. Find the inverse Z-transform of

(z-1)(z-2)2 .

~~~. ~.

- 2Z2 +3z+12 \ r--::' 7 L3 C03c. If u (z) = 4 find the value of un, U1,U2.
I(Z-l) .cl I

Module -4 ' '.

Q.7 a. Solve (D4 + 8D"t + 16) Y= O. " 6 Ll C04
~)

d2 d ~ 7 L2 C04h. Solve -t-4~+13y=e3t cosh2t.
,dt dt

c. Solve x3 + X2y"+ xy' + 8y = 65 cos (logx). 7 L3 C04
7

OR
Q.8 a. Solve y" + 9y = cos 2x cosx. 6 L2 C04

h. Solve (2x + 1)2y" - 2(2x + l)y' -12y == 6x + 5. 7 L2 C04

c. In an LCR circuit, the charge q on a plate of a condenser is given by 7 L3 C04
d2q dq q . .

L d2 + R - + - = E sm pt. Solve the equation for q.
t dt c

~
~
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Module - S .~

Q.9 a. Fit a straight line for the followin data:
~~

6 Lt COS
1x 150 70 I 100 I 120 I
1v 1 12 15 121 I 25

b. Obtain the lines of regression and hence find the coefficient of correlation 7 L2 COS
for the data:

xl11213 14 Is 16 17l
y I 9 I 8 110 1 12 I 11 1 13 1 14 1

c. Compute the rank correlation coefficient for the following data: •..
7 L3 COS

I x 168 63175 50 162 180 178 140 55 160 I
I v 162 58168 45 I 81 160 168 148 50 170 I

OR
Q.tO a. An experiment on life time '1' of cutting tool at different cutting speeds 6 L2 COS

v(units) are given below
I Speed (v 350 I 400 I 500 I 600 I
I Life (t) 61 126 17 12.6 I

Fit a relation of the form v = at'',

b. The following data gives the age of husband (x) and the age of wife (y) in 7 L2 COS
years." Form the 2 regression lines and calculate the age of husband"
corresponding to 16 years of age of wife.

1x 136 23 127 28 I 28 I 29 I 30 131 33 135l
I y 129 18 120 22 127 121 129 127 29 128 1

c. If the coefficient of correlation between the variables x and y is 0.5 and the 7 L3 COS
acute angle between their lines of regression is tan -I (3 / 5). Show that
ay = 2ax. \(.-

~. *****

-
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