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~\t v~«.. I L~' Mathematics - III for EC/BM Engineering
\1 A,. ,4'/
\'~"l' '~()\':.iY ',}~, . Max. Marks: 100

-;', ••...)#. r p.,~'/
~-=-;;;:.Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M: Marks, L: Bloom's level, C: Course outcomes.
3. Statistical table and handbook permitted ..
4. Use of VTU Mathematics handbook is permitted.

BMATEC301/BECIBBM301

Module-l ~ M L C
Q.I ~ 6 L2 COla. Obtain the Fourier series off(x) = 1t - x in 0 < x < 21t. Hence.deduce that, 2

1 1 1 1t1--+---+ .........=-.
3 5 7 4

1-----

b. Expand f(x) = 2x-l as a Cosine half range Fourier series in 0 < x < 1. 7 L2 COl
I-

c. Compute the First harmonics of the Fourier series off(x). Given the table 7 L3 COl
x 0 n 2n 1t 4n 5n 2n- - - -

3 3 3 3
,,(". .•

f(x) 1.0 1.4 1.9 1.7 1.5 1.2 1.0

"-OR "",'1<»'
Q.2 a. Obtain the Fourier series of f(x) = [x] in (-t , f). ,~....) ~, 6 L2 COl

~ ~
b. Obtain the Cosine halfrahge Fourier series of'ffx) = X2 in 0 < x < rt. y 7 L3 COl

c. Express Y as a Fourier Cosine series upto second harmonics. Given the 7 L3 COl
table:

l'x'l 0 12 14 ~1'6 8 I 10 I 12
I y I 9.0 I 18.2 124.4 I 27.8 27.5 I 22.0 I 9.0

~~
Module - 2

Q.3 a. Find the Fourier transform o:H(x) = e·!X!. 6 L2 CO2

b. Find the Fourier Cosine and Sine transform off(x) = e·ax
, a> O. 7 L3 CO2

c. i) Find a Discrete Fourier transform of the single f= [3,4,5,5]1. 7 L3 CO2
ii) Find the Inverse Discrete Fourier transform of the' single obtained in
part (i).

--
OR

Q.4 a. Find the Fourier transform of 6 L2 CO2r-lxl for Ix I~ 1 fsin 2t nf(x) = and hence deduce that -2- dt = -.
0 for Ixl>1 o t 2 . -

•.........X~

-
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r , 0 7 L3 CO2

b. Obtain the Fourier Cosine transform of f(x) = 4 Ox , <4

x>4

,'",> :;,

c. Solve the Integral equation ,W 7 L3 CO2
1

00 r-a , o ~ a ~I fsin 2 tf f(8) cos a 8 d 8 = andshence evaluate -2- dtfi«
o 0 , o >I 0 t.

'y-:V

Module-3
#

,,11'

Q.5 a. Find the Z - transform of i) Cosf e v ;f ii) Sin n 8. \~~\~ 6 L2 C03
"

# 2 8 \if 7 L3 C03
b. Find the Inverse Z - transfotmi of Z - ~ .

(z-4)
V~}·· , r

c. Solve the difference equation Yn+2- 4Yn= O. Given"iRilf yo = 0 and Yl = 2. 7 L3 C03
H

!'; ihf) OR ii~'~\

Q.6
Find the Z'~"ttansform of2n + sin ( nn J -+'\1.

.iI' 6 L2 C03a.
I " 4 "

,£
..

b.t Compute the Inverse Z - transform of
3z2 + 2z ~~I

7 L3 C03
(5z-1)(5z+2)

'" ..~
c. Solve the difference equation Un+2+ 6Un+l+ 9ur~,2.~iwith uo = ui = O;,using 7 L3 C03

Z - transforms. \~,
Module ..,,4' ". .~~.

Q.7 a. Solve (D4 - m:2.Y=;;0. t ' ~.,/ 6 L2 C04«
\, i/" 'ri· , :>

b. Solve (DL - 2D+ l)y = Sin x + e". " ~ <fp' 7 L3 C04
.. :::.,;-'1

cW d ' 1
"/,,-,, \~ 7 L3 C04

c. Solve;;xJ + -.-Z = - . ,

dx ' dx ' X

'5,? v OR i-"'~

Q.8 "t't d' • ,
'( 6 L2 C04

ii. Solve -f+8y= X4 + 2x + 1.
dx

, ..,y...,
b. Solve thy~egetldre's form ofLi~ar equation. 7 L3 C04, ,l} $0/' ~\

d2 d(1+X)2 -t+(I+x)2.+yt= Sin2 [log(l+xO].
dx dx

x

c. In the LCR circuit the charge q on a plate of condenser is given by 7 L3 C]J L d' ~ +R dq +,\1,\E sin p t. Solve the above equation.
dt dt C .'

-
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II.~

Module -S ~...:t
Q.9 a. Find a Least square straight line for the following data : =' 6 L2 COS

Ixl112131415 6
lyl614131514 2

h. In a partially destroyed laboratory record/the lines of regression of y on x 7 L3 COS
and x on y are available as 4x - 5y + 33 = 0 and 20x - 9y = 107. Calculate
X, Y and coefficient of correlation between x and y.

f----

c. Ten competition in a beauty contest are ranked by two judges A and B in 7 L3 COS
the fol!2~i!!g order. Calculate the rank correlation coefficient.

ID No. of competition 1 2 3 4 5 6 7 8 9 10
Judge A I 6 5 10 3 2 4 9 7 8
Judge B ..c-...~ 6 4 9 8 1 2 3 10 5 7

.~~

OR
Q.I0 a. Fit a parabola for the data in the form y = ax" + bx + c. 6 L2 COS

Ixl1121314151
I y I la I 12 I 13 I 16 I 19 I

"', ..
h. The tollowing table ives the heights of Father (x and Sons (y) 7 L3 COS

Ix 65 166 67 67 I 68 169 I 70 172 I
Iy 67168 65 68172172169171 I \

I Find the lines of regression and hence calculate the co-efficient of
correlation.

c. Determine the rank correlation for the following data which shows the 7 L3 COS
marks obtained in two quizzes in mathematics.

I Marks in first quiz X 6 5 8 8 7 6 la 14 9 71
I Marks!jn first quiz Y 8 7 7 10 5 8 la I 6 8 61

~ ....• ..-. "y \-;. -'"

~:::~ '.i

*****
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