
Third Semester B.E. Degree Examination, Jan./Feb .2023
Engineering Mathematics - lll

Time: 3 hrs.

Note: Answer any FIYE full questions, ihooring ONE futl question from each module.
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l a.D. rlnd the .rouner
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m>0.

a. Find the Fourier ,..i.*, tffi,.,
fi'llll'i'

--]---J12 f 22'32 42'"'

17MAT31

,,Max. Marks: 100

' 1.t], "

in (=ni" n). Hence deduce that

(08 Marks)

(06 Marks)
(06 Marks)

(08 Marks)
(06 Marks)

(06 Marks)

(08 Marks)

oo
i
rq

o

I

dg

=r)-*ll
r: op

.=Ndtf
xilY()otr
=o'!f

o>
o2

a;J

bU

o-o
OOc0i cd

dL

,G
6i

'cd

-bB
Es
ioqo

=6o_a
60
o:
B()
?tE
EO?'o
}'(F

boocO0
o=
:f 9,

69(J:

(r<
--; Gi

o
oz
(n

o.

b. Find the half-range cosine series of f(x) : sin x in the interval (0, n).
c. Obtain the Fourier series up to first harmonic for the following data:

'oR
2 a. fila {e constant term and the fist two harmonics in the Fourier series for (x) given by the

b. Obtain the Fourier series of the function (x): lxl in (-.t,.t),
c' Find the half-range sine series for the function f,(x) = lx - x2 in (0, ,t).

Module-2
3 a. Find the Fourier transform of the n o.tl*

f(x)*{'T' :: Il]],r,*""deduce,n" ig-#@ o*=X
|. 0 forlxl>l o

sinc,,ttansform of f(x) = e-l*I. Hence show that
7 (xsinmx) fie-*l' ='C\--{ t+x' z '

(06 Marks)

(06 Marks)

. ....|
^)c. Find the inverse Z-transform of *ITJZ .

(52'-l)(52+2)

OR
a. Find the Fourier Cosine transtbrm of

I x for 0<x<l
I
I

f(x)=12-x for l<x<2
I
lnna'I U IOr x>l
L

b. Find the Z - kansform of (i) coshnO (ii) n2

c. Solve Pliir''+ 3un*, + 2un = 3n, given u0 = 0, ul : I by using Z-transforms.

(06 Marks)

(06 Marks)

(08 Marks)

rI rst na
x 0 2 a

-) 4 5 6

f(x) 9 l8 24 28 26 20 9

fol table:

x 0
7C

J

2n

3
7l

4x
ull3

5n
;
J

2n

(x) 1.0 t.4 1.9 t.7, 1.5 t.2 1.0
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Module-3 ,, ,' '

Using Regula-Falsi method, find a real root (correct to three decimal places) of the equation

cosx = 3x - 1 that lies between 0.5 and 1. (Here x'lis in radians) (08 Marks)
5a,

b.

6a.

8a.

Fit a straieht line ofthe form y: ax +

x 0 5 10 15 20 25

v t2 15 T7 22 24 30

b to the ftl',loWing data:

' : , ,,,,'

titL.

Jata beloCalculate coefficient of correlation fur',the data below:

x 105 104 t02 101 100 | 99 98 96 93 o,

101 103 100 98 95 9_6 104 92 97 94
(06 Marks)

OR
If 0 is the acute angle between the lines ,of regression, then show that

ran0 = :f+(y!1. nai"ut" the significanceof the cases when r:0 andr: *1.
oi +oiI r )' (08 Marks)t,:, : :, ,,

Using Newton-.Raphson method, find the ieal root of the equation xsinx+cosx=0 near
(06 Marks)

(06 Marks)

Module-4
7 a. The lati by the table

Usin

10n or a town ts glven

Year 1951 1961 197 | 198 t99t
Population in'thousands t9.96 ''g!965 58.81 77.2t' 94.61

g Newton'S.,f:ol
lation from the

interpolation formula, calcuand bac.

955 to,{populatron trom the year 1955 to

b. Using Neurlon's divided differenCd formula, repqg..spnt (x) as

data: ,,,,u"' ",..,'

x'' -4 -l 0,,,,
1 5

f(x) t245 1a
JJ 5 9, 1 335

c.

(06 Marks)

alculate the increase in the
(08 Marks)

a polynomial in x for the

(06 Marks)

(06 Marks)

(08 Marks)
(x)=0giventhat

(06 Marks)

(06 Marks)

b.

c.

x- n,uptO,ftiur decimal places. S"t. x i$ in radians).

Fit a pd6ola of the form y - s12 a;!x'+ c to the followingidata:

to

Hence find (-2).
, 0.6

c. By using Simpson's l/3 rule, evaluate [.-^'d* by taking seven ordinates.
,,

OR
Using Newton's backward interpolation formula, find the interpolating polynomial for the
function siven bv the fol{owins table

b.

tron iven by the
x 10 11 r2 t3
f(x) 2L 23 n JJ

Hence find (12.5). ,..

Apply Lagrangels':formula'inversely to obtain a root of the equation

f(30): -30; (3a): -13, (38): 3 andt@2): 18.
5,2

Evaluate:r 
{,log 

xdx by using Weddle's rule by taking seven ordinates.

2 of3

x 1.0 1.5 2.4 2.5 3.0 I 3.s 4.0

v LI 1.3 1.6 2.0 11 3.4 4.t

c.
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Verify Green's theorErn .r 
I,.1+ 

y';dx + x'aV "gffiis flre closed curve *:::t:t:
line y = x and ttre 'p6rabol dy : x2. .:r{:.r: ., (0s Marks)

If F= 2xyr+yr'j+xz[ and s is the rectaggfia parallelepiped boun@y x: 0,y: 0,

z:0,x:2,y: l, z*3,evaluate lJF.a6]'it'T'' (06Marks)
t 

"'-'ij=;, 
'ji

c. Derive Euter's equation in the ,turitl&a r"* S - +fgl = 0. .^ (06 Marks)
rtE!i.;. :r:i

'kt*:
'11 

.:+.,,.,,{ OR;*-- ; f-lls
10 a. Verify Stoke's tt "or"rn*-f e vector field F = (2x - y)? -y' j-y'ri over the upper half

surfrce x' + y' + z' =$Y'ffiunOea by its projection ffihre xy - plane. (08 Mad<s)

b. . Prove &at geodesiffif a plane are smight lirlei.. t (06 Marks)

% - " t@s:!F.^

c. Find the exreraJitpof the functional l+ffitj'-y'+4ycosx]dx, given *rat y(0):0,
@I*r-* b

:i"

yl + l=0:e - (ft6..." (06Marks)
\L/ .
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