1SMAT31

" Third Semester B.E. Degree Exam:iﬁation, June/July 2023

Engineering Mathematics - 1lI

i

Time: 3 hrs. " “:Max. Marks: 80
Note: Answer any FIVE full questions, ‘éh“oosing ONE full question from each module.

Nfodule-l

1 a. Obtain the Fourier series for f(x) =X(2n-x)in 0 <x <27 (08 Marks)
b. The following table gives the variations of a periodic current over a period.

o 0P | % | % | % «

50, will be treated as malpractice.

2 A(amp) |.198 | 130 | 105 | 130 | —0.88 | —025 | 198
A ' =
g :
< Show that there'is a direct current part of 0.75 amps in the variable current and obtain the
amplitude of the first harmonics. (08 Marks)
OR

2 a. Obtain the Fourier series for the function :
2x .
f(x)=1+~—)E in —t<x<0
i «

1 2x . 0<% < b
- n ‘ X<T . : i (04 Marks)

b. Obtain the half—rangé sine series for the function :

x for 0<x<T®
f(x)={ é

=X for % <X <L (06 Marks)

appeal to evaluator and /or equations written eg, 42+8

c. Expressy as a Fourier seriesupto the second harmonics given,

g your answers, compulsorily draw diagonal cross lines on the remainin

g bt 27 T 47 5m
E g | ¢ % - % \ % | o
g y Y ALEE 15 O% 7 6 | 2 4
=
3 iy (06 Marks)
% 3
*ég 3 a. Find the Fouriertransform of the function :
g = £(x) 1 for |x|<a
=] X )y=
S < 0 for |x]>a
=
v Hence evaluate : j31n ax dx. (06 Marks)
“ ¢ X
g 0
é‘ b. Find the Fourier sine transform of ¢ ™, show that f%“—n%)i dx = ge_m : (05 Marks)
= ) +m
0

c. Find the Z-transform of sin (3n + 5). (05 Marks)
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OR
Find the Fourier transform of f(x) = I=x 1% ‘
0, |x ] >1
Hence evaluate : jw cos~dx | (06 Marks)
X 2 ‘ :
0 a
Find the z-transform of cosh n®. (04 Marks)
Solve the difference equation yni2 + 4yn+1 + 3y, = 3" given y(O) 0 y(l) =1. (06 Marks)
: Module-3

Fit a second degree parabola in tﬁe formy =a+bx +cx’ to the following data :
x [ 101572025 .30 | 35| 40
ly =l ] 13 | 16 | 204,27 | 34 4.1

s (06 Marks)
If 0 is the angle between the two regression lines show that :
tan O = -1’ © L PY
r ‘oy p 1 oy’ ~
Explain the significance when r= 0 and r= +1 (05 Marks)
Computc the real root of xlog, X '-1 2=0 by the mcthod of false position. Carry out 3
iterations. / (05 Marks)

OR
If P is the pull required to lift a load W by means of a pulley block, ﬁnd a linear law of the
formP=mw+c¢ conncctlng P and W, using the data :

P 12 | 15 21 254
AW 50 70 100 | 120 |
4 (05 Marks)

Obtain the lines of regression and hehce find the coefﬁc1ent of correlation for the data :

X 1 [<Py | 3 4 ] 5 6 7
y 9‘_5{“ g | 10 | 12 {11 | 13 | 14

three iterations. s (05 Marks)

(06 Marks)

Module-4
s'of tan x for 0.10 < x < 0.30. Find tan (0.26) by using

The following data gives the valu
Newton’s backward formula :

7 X 0.10 0.15 0.20 0.25 0.30
tan X4(10.1003 | 0.1511 | 0.2027 | 0.2553 | 0.3093
* (06 Marks)
Use Lagranges interpolation formula to find y at x = 10 given :
X 5 6 9 | 11
y 12 | 13 | 14 | 16
Ay (05 Marks)
8
Use Simpson’s 1/ rule with 7 ordinates to evaluate : gz (05 Marks)
i > log X
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OR
Given (40) = 184, f(50) =204, f{(60) = 226, f(70) = 250, £(80) = 276, f(90) = 304, find {(85)
using Newton’s backward interpolation formula. (05 Marks)
Find f(2) using Newton’s divided difference formula given the values :
X 0 1, ] 4 8 10 |
f(x) -5 14 %125 | 21 355 |
i - (06 Marks)
1
Evaluate J- IX dx by Weddle’s rule taking seven ordinates. x ¥ (05 Marks)
0 + X i
Module-5

Verify Green’s theorerq for I (Xy+y2)dx +x2 dyWhere C is the bounded by y — x and
iy, b C .

y=x> P (06 Marks)

Verify Stoke s theorem for F = (2x—y)i —yz jl— y*zk , where S is the upper half surface of

the sphcre Xty +27=1,c isits boundary (05 Marks)
7

Find the extremal of the functlonal = j(y —y'? —2ysin>

0
¥(0)= y@ =0.

(05 Marks)

If F= 2xyz' +yz?j+xzk and s is the fgé’fangular parallelepiibod bounded by x = 0, y = 0,

2=0x=2,y=1,z=3. Evaluate [{ [ divfdv. ~ (06 Marks)
Solve the variational problem

/2 A
5 j (y?—yHdx =0; y(O) 0y(m/2)=2. 4, (05 Marks)

'Fmd the geodesws on a surface gwen that the arc length on the surface is

(05 Marks)

S= J‘w/x(l‘jr;; y?)dx .

sk osk ok ok 3k
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