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liirdﬁgSé‘ﬁf?’esté‘t;’gE.E./B.Tech. Degree Examination, Dec.2024/Jan.2025
‘*f»-“-fAV"Maqhematics ill for EC/ BM Engineering

Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Statistical table and Mathematics formula handbook are allowed.
3. M : Marks , L: Bloom’s level , C: Course outcomes.
Module — 1 M| L C
Q.1 | a. Obtain the Fourier series of f(x)= n;x in 0 <x <2n. Hence deduce that | ¢ | L2 | CO1
| O n
lm— 4 — =
N I e T . , , o
b. Find the Fourier series of f(x)=|x| in (-~ ¢). Hence show that| 7 | L3 | COl
1 | l n
— =+ —+ ... =—
- 3 5 8
¢. Expand f(x) =2x — 1 as a cosine half range Fourier series in 0 <x <1. 7 | L2 | COl1
OR
2x
. : . . +—  h-n<x<0
Q.2 | a. Find the Fourier series of f(x)= - _ . Hence deduce | 6 | L2 | CO1
11 =X mi<x<mn
T
S N B
thatlz—,+—,+ o (P
8 1I° 3 5
b. Obtain the sine half range series of, 7 | L2 | CO1
1 . |
——X mo<x<—
! 3 e
X # m —<x<I
4 2
¢. Determine the constant term and the first cosine and sine terms of the | 7 | L1 | COl
Fourier series expansion of y from the following data :
oxe 0 45 90 135 180 225 270 315
Hy: 2 3 1 1 0 1 | 3
‘ 2 2 2 2
Module — 2
Q.3 | a.  Find the Fourier transform of the function, 6 | L2 | CO2
1 for |x|<a :
f(x)= l l . Hence evaluate jsm Xdx.
0 for |x] >a A
b. Find the Fourier sine and cosine transforms of f(x)=¢ ™™, o> 0. 7 | L2 | CO2
¢.  Find the Fourier sine transform of e_“’ a>0. 7 | L3 | CO2
X
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OR
Jl x‘ <l . N
Q4 |a. If f(x)= 1 (21" find the Fourier transform of f(x) and hence find | ¢ | 1.2 | CO2
the value of, jwdx.
%
b. Find the Fourier sine transform of f(x)=e * and hence evaluate 7 | L3 | CO2
J. i n?x dx, m> 0.
e I+x
c. Find the Discrete fast fourier of signal = (0, 1, 49)7 7 | L3 | CO2
Module - 3
Q.5 | a. Find the z-transform of, (i) cosh n0 (11) sinh n® 6 | L1 | CO3
b. 27> +3 2 7 | L2 | CO3
It V(z)= w evaluate up, u; and u»
c. Find the inverse z-transform of, B R R
(z—1)z—2)
OR
Q.6 | a. Solve by using z-transforms, 6 | L3 | CO3
yn~3 + 2Ynfl + yn =n “iith y() = 0 = yt
b. 5 7 | L2 | CO3
Find 7' SEU—
| (3z=1)(2~2)
¢ Solve by using z-transforms u,__, —Su,, +6u, =2" withup=0=u,. 7 | L3 | CO3
Module — 4
3 6 | L1 | CO4
Q.7 |a Solve ¥, Y oY ey -0.
dx’ dx” dx
b. Solve (D° +1)y_x +4x-6. L2 | CO4
42 y dy L3 | CO4
€. Using the method of variation of Parameters of —-6— +9y e’
%
- ~ OR B - o -
6 | L2 | CO4
Q.8 |a. Solve 6d y+l7dy+12y:e’x
X" dx
b. Solve the Cauchy’s differential equation, 7 | L2 | CO4
, d” d
| X° y x—y+8y=65005(logx).
dx” dx
c. | The charge q in a series circuit containing an Inductance L, Capacitance C, | 7- | L3 | CO4
dl
? + % =E . Express q in terms
oft. {
Module -5
Q.9 |a. Fitasecond degree parabola y=a+bx +cx’ into least square sense for the | 6 | L1 | COS
y
data and estimate y at x = 6.
|1 |2 |3 |4 |5 |
y: [ 1012 [ 13|16 19 |
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b. Find a correlation coefficient for the two variables x and y. 7 | L2 | COS
‘ X: 19289 87|86 |83 77|71|63]|53]50
|y: | 8683917768 85]|52|82]37]57

¢. Ten students got the following percentage of marks in two subjects xand y. | 7 | L2 | COS
Compute the rank correlation coefficient.

x: 783698 (25|75 82[90]62|65]39
y: | 8451 |91 {6068 62]86|58|53|47
OR
Q.10 [a. If 0 is the angle between the lines of regression show that| 6 | L2 | CO5
tan 0 = ?‘G”‘i =
c_+o,\
b. Obtain the lines of regression and hence find the coefticient of correlation | 7 | L2 | COS
forthedata, o
x| 1L314 (215 |8 |9 |10]13]15]
y: | 816108 |12]16[16]10]32]32
c. If 8 —10y+66=0 and 40x —[8y =214 are the two regression lines. Find | 7 | L2 | CO5

x, y and r. Find o,ifoc, =3.
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