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Third Semester B.E. Degree Examination, July/August 2022
Engineering Mathematics - lll

Time: 3 lrrs. I Max. Marks: 8o

Note: Answer any FIVE full questions, choasing ONE full question from each module.

Module-L
I a. Find the Fourier series expansion of (x) = 2x - x2 in 10, 3;. (08 Marks)

b. The turning moment Tis iven for a series of values of the Crank 0o: 75o

Obtain the first {bur terms in a series of sires to represent T. Also calculate'l- for 0 - 75".
(08 Marks)

b

OR
Obtain Fourier series for the function f(x) given by

[n+x -lr<x<O n2 o If(x)=I" ^ Hencededuce" =f'\"/ ln-* 0<x<n ----- 8 1Q"-l)'
i) Deflne I{alf range Fourier sine series of f(x)
ii) Find the hall'range Cosine series o1'{(x) : *2 i,', the range 0 < x'< n.

3 a. Find the Fourier transform of f(x)

b. Find the inverse sine translorm of 4(cr) =

I t forlx l< I
- { . Hence

[0 forl x l> 1

evaruare{(Y)r.

1 0<cr<l
2 1<a<2
0 cr)2

c. Find the inverse Z- transfor * o, 222 +32

(z+2)Q- a)

OR
4a Find the Fourier Sine transform of (x) = e-rl and hence show that

f xsmrnx ftl:dx=-e-.,m>0J ltv' )

b. Find the Z-transforrn of i) Coshn0 ii) Sinhn0.
c. Using the Z- transform, Solve un+z 1 un = 0 given uo = 1 , nt = 2

Module-3
5 a. Find the coruelation coefficient between x and

00 0 30 60 90 120 r50 180

T 0 5224 8097 78s0 s499 2626 0

x 2 4 6 8 10

v 5 7 9 8 1l

I of 3

(06 Marks)

I
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b. Fit the cLrrve of the forrn y: a * bx + cx2 to
t
data

15MAT31

(05 Marks)
using Regula-Falsi method. Cany out 3 iteration.

(05 Marks)
L. Find the root of the equation 2x * logrx:7

OR

( t - r')[ o,o" I
l, ' lL*-E-]

6 a. lf 0 is the angle between the two regression [ines,, show that tan 0 =

b

c.

Explain the signtficance
[Jse the method of least

Find the real root of the
3 iteration.

when r = 0 and r =*l
squares fit a curve of the form : a eb* fbr the followi

(06 Marks)
ng data :

equation xo - * = l0 by
(05 Marks)

using N,ewton _Raphson method, 
;ffii:i

7 a. Find (x)" using N
Module-4

Iation formula
X 0 I 2 J 4

(x) -5 -10 -9 4 35

tt

b. Find (g) : Using,Newton formula

rule fo I
0

.6il dx by taking 6 intervals.

's di
(06 Marks)

(05 Marks)

(05 Marks)E,valuate, Lrsing Simprrr', 
[1)"

xl2

C. r

8a. 0) (3, -18) and (6, 90). Find (x), using
(05 Marks)

7 ordinates. (05 Marks)b.

C.

Calculate the area of a circle of diameter I05.

x 0 I 2 1
J 4

v -4 -t 4 1t 20

x 0 4 6 8

v 1s0' i3 28 12 s.6

x t5,,r,i''
7 11 13 t7

(x) 150 392 t452 2366 5202

d 80 85 90 9s 100

A 5026 5614 6362 7088 1854

2 of3
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(06 Marks)
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Module-5

l sMAT31

(06 Marks)

(05 [{arl<s)

(06 Marks)

(05 Vlarlis)

(05 Marks)

9a By r-rsing Green's theoretn, evaluerte JttV sin x)clx +coSx cly]wherc C is the planc trianglc
C

enclosed by the lines y:0 ;x: land '. y =?*
lTt

b. Apply Stoke's theorem evaluate

C

Jt**y)dx+ (2x*z)dy+(y+ z)dzwhere C is the boundary of the triangle r,vith vcrticcs
C

(2, 0, 0) (0, 3, 0) and (0, 0,6).

Find the curve on which the functronal (y')'+ l2xy dxwrth y(0) : 0 and y(i) : I can bc

extremized (05 Marks)

I

J
0

l0 a.

b

C.

OR

Derive the Euler's equation in the ror* $ - gf+l
dy dx \dy /

Show that the geodesics on a plane are straight lines.

-0

Evaluate 11il n <Jswhere i = 4*ri* y' ;* y, I and S in the surface o1'thc cube bounc'lccl by

t

S

theplanes X : 0, X = 1, y= 0, y= 1, z: 0,zo I

*****
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(06 Marks)

(05 Marks)

'(lxsln x ox
x

a. Evaluate i
J
0

I

b. Evatuate I
J
{)

I

c. Evaluate I
I

5
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tr
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(05 Marks)

I of2

+ y+z)dx dy dz.

Note: Answer any FIVE full questiotts. choosittg ONE fntt

Module-1

I a. Erpress 
(2 - 3iX2 + i)r 

in the 
"r,, 

or*
l+i

b. II'x+! :2 cos cr then prove that xn. +:2 cos ncr.
XX

USN

2

4

Third

Time: 3 hrs.

OR
a. If y: a cos(log x) + b sin (log x) , prove that x2

c. If z: xy2 + *'y , where x : at2, y
dz

dt

lsMATDIP3l

ugust 2022

Max. Marks: 80

question from each m odule.

(06 Marks)

3

c. Irindthecosineol-theanglt-bctrvcenthevectors 6=5i-.i*tand d =2i-:j+Of<.

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

OR
a. Find the Fourth roots ot'1 - irE and represent thern on an Argand plane. (06 Marks)

,t A A   t A n A , 4

b. Sl-rowthatthe vectors a = i-2 j+3k , b =2i+ j+k and c =3i+4 j-k are co-planar.
(05 Marks)

c. Provethat [ri+U . U+c . c+d] :2 Ld. b ,cl. (O5Marks)

Nlodule-2
a. Obtain the n'l' derivatrve of e"* cos(b" .+ + (06 Marks)

b. Show that the curves r: a(1+ cosO) and r: a(l-cos 0) are orlhogonal. (05 Marks)

c. If u: x(l-y) , v: Xy find the Jacobians J: +f]1 and J' : 9!-''] . (05 Nrarks)
d(x, y) d(u, v)

Yn+2 * (2n + l) xln+1 * 1n2 + t; 5:0.
/ \ r\

b. Ifu :rin-' i 
x'-v' 

l. rno*rhatx**, *:rranu.Ir-v,l dx "N

Find

Module-3



6

7

10

a. Evaluate

b. Evaluate

c. Evaluate

a. A partic

velocity

b. Find the

c. Find div

I *, dydx

1

I
0

J
0 0

*2

2a 4a

x'(l - x';' x. dx

.: ,.t;i|t

*&*"
OR .,. ;.}t-=r'

a 'i.,:

-:j

i.& t

.:a-i,.]!
.-,.' 'l&,.'

t):.,.'2, '
''.2i*,i

lsMATDIP31

(06 Marks)

le moves alo

and
*.)

ive of $

f fbr (x3+ f +
{ ;.--'. '-\xyL)!:-1, Y.."1d:.}

It7. -3

(05 Marks)

(05 Marks)

Find the components of
(06 Marks)

a 2i- j-zk
(05 Marks)

(05 Marks)

(06 Marks)

,2,3). (05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

ll"v

JiJ.r,dxdydz
0 00

I

9

.,,'tOR

eJ&&&

,; 11:
,tb'*ffi{

y

2 of2

- 4t)j + (3t - s)t

5

Module-4
7 =2t'i + (t-

= x2yz + 4xz2



USN 15EC34

Third semester B.E. Degree Examination, July/August 20zz
Network Analysis

Time: 3 hrs. I Max. Marks: go

Note: Answer any FIVE full questions, choosing ONE full question from each module.

2-JZ

A

D
O

O
!
c-
d

6

(D

4)
!

?u
aL*

t: _-

_o
*tl

F oir

DE

'a-

,hd

-\
at) 

=
t-

>fiJ

-)a
o!

-u
O;

:', daaqrA

LO
ln

^,o
tr bJ).E=

=u->;u

(r<

;
o
Z

-
!

c-
E

Module-1
L a. Find the current 'I' in 5f) using is for Fig. Ql(a

Fig Ql(a) ,0v

b. Find the voltage V, using Node Analysis for Fig. Q1(b)
v1

Frg. Q1(b)

OR
2 a. Determine the resistance between A and B using A to Y

4=tL lJ>

Fig. Q2(a)

tT_n- l-tL
A

b Find the current I1 , 12 using Mesh Analysis for Fig. a?!U
I

Fig. Q2(b) ttov

Calculate Ir , Iz , [l , Vu , V6 using Node analysis for Fig. Q2(c)
O.2-tL .' 11>-

(08 Marks)

1n-

(08 Marks)

4ux-

conversion fbr Fig. Q2(a).
(04 Marl<s)

(06 Marks)

tJ>

(06 Marks)

WJt-

5 J\-
**)

+J>

t Vz-'

I9JL

t
v1 o,5Vt

T-2-

--+-f.1

7oA
Fig. Q2(c) l20r

1 of4
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Module-2
3 a. State and prove Thevenin's theorem.

b. Find I* using Super position theorem for Fig. Q3(b)
5JL

--b'T-6r

20t
Fie Q3 (b)

1sEC34

(05 Marks)
(05 Marks)

(06 Marks)

(05 Marks)
(05 Marks)

4Io

Verify the Reciprocity theoremc it in Fig. Q3(c).
Io

for F

v(t)

5r>

)

laJ>
Fig. Q3 (c

I

r;ig Qa (b)

value of Rl

Fig Qa (c)

50v

ev

b

OR
4 State

D

c. Find the
Fig Qa(c).

5a

dt

and Maxi delivered to Rr_ Maxi Power theorenr for
(06 Marks)

(05 Marks)

a.

b. S

t

I

zJL
6

for the

r .ii':

''r ='@fg:3
circui?. ig. Qs(a).Calculate V(0)

dt'

+-

Fig. Q5(a)

2of4
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b

Fie. Q6 (b)

c. A series R, L circuit with initial
t = 0. Derive an expression for I(t

S - is moved from I to 2 att:0 find I(0*) , 
q$) , {+p for the ci'cuit in Fig. e5(b)dt dt'

158C34

(04 Marks)

(06 Marks)

zowu

connected to a D.C voltage V at

t>0. (06 Marks)

C

! O&

Fig Qs (b)
Ir-r

(05 N'larl<s)
S - is moved from l to 2 at t:0. Determine I(t) using Laplace Transfbrmation for t > 0 in
the circuit Fig Q5(c). (06 Marks)

l-n-

Fig Qs (c) t0v
2-

ln- (r)

OR

6 a. Find Inverse Laplace Transform o1--l-
s(s + l)

b. S-ischanged from l to2 att:0,find I(t) fort>0 inthecircuit lrig. Q6(b)

) through the

9-

lov
yL&)

inductor is

inductor for

5ov

I

Io in

7

Module-4
a. Show the resonance frequency fo = ,l{ f , for series resonance circuit. (05 Marks)

b. Derive an expression for resonance frequency fo in case of parallel resonance circuit when
inductor L resistance Rr is considered. (05 Marks)

c. A series resonance'bircuit C: lprEand its inductor L resistance is 160. If the Bandwidth is
500rad/sec. Determine f,, Q, L. (06 Marks)

OR
a. Define Q - factor, Bandwidth , selectivity of series resonance circuit. (06 Marks)
b. Determine the frequency w., when the voltage across the capacitor is maximum incase ol'

series resonance circuit. (05 Marks)

8

3 of 4
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'fhe incluctor value L:0.1FI for the circuit Fig. Q8(c) and its Q value is 5
frequency of the circuit is 50Orad/sec. Determine the values of capacitance C

Fie. Q8 (c)

0tl

1sEC34

The resonance
and R.

(05 Marks)

c.

9a.

b.

10

R,

Module-5
Determine Z - parameters for the circuit Fig
parameters, find Y parameters.

Fig Q9 (a) vt

Q9(a). Using interrelatronship between
(08 Marks)

Lt
f

| 0-tL

(08 Marks)

(08 Marks)

parameters, determine h
(08 Marks)

2tL !z

2JL vL.

Ir
I Jr-

V)-
IJL

Determine the h

+

- parameters for Fie. Qe(b)
ZJ>Jt-

+

Fig. Ql0 (b)

. , :.r:.1

T2,

***r.*

4 of4

L

Fie Qe (b)
vl

\&-
+-tu

J I
i

parameters for the circuit Fig. Q10(b).

ft aJ>

vl

OR
condition for symmetry.a. Define Z - parameters and obtain the

b. Determine Z j parameters, usr1g

,-n-
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'I'lrird Semester B.E. Degree Flxamination, July/August 2022
Engi neerl ng Electrermra rnetics

'l'irnc. 3 hr-s
s

N4iix. iVlarlts.30

Note: Answer any FIVE full questions, cltoositrg ONE firll questiort.t'i'om euclt motlule,

Module-1
a. Statc and prove CoLrlourb's larv. (05 )trrrt;.,t
b. lirrcc cqLral clrarges o1'I pLC each ar-e locatcd at tlre tlrrec'corners o['u sr]Llarc o1'l0 cnr srri,r

Irind the e leclric l'lelcl intensity at tlre [brlh vacanl corner oi the squarc ({)(r }t,rr.)..:i

c. A charge Qr - -2OLLC] is locatcd at P(-6.4,6) ancl a chargc Q: = -50].t(] is locltcLl ri
If.(5,8, *2) in a lree space. Irind the lbrce exertecl on Q2 by Q, in i,cctur lbrnr.'l'lrc clistlnci
givcn in nrcte r. (i)5 ltur I.s r

OR
Dcrive the expressron oIelectric l'leld intensitlr Ji,r inllte line char-sc (08 ]turlis)

l'iincl tlrc elcctnc tlclcl d at the origin, if'the fbilor,ving chargc clistribLrtions arc prcscnL iir ll.,'
space:

(i) Point chargc l2 nC at P(2,0,6)
(ii) Uniiorrn lrne char-{c o1'lincar 3 nC at x:2, y: J ((}t{ }t:rrl.r)

l
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Module-2
3 a. State and prove the Causs's law.

b. State and prove Drvergence theorem.
)

Lr. ]l D=x),rzrli, +xtyzta, *X'ytza,Cl/rn2
l:ttl,.l

(i) An expression lbr p,
(ii) -[he 

total cliarqe ivithin the cr-rbe clellnecl by 0< x.-2, 0< y< 2.0 | r,,.<.2

oR
Derive tlie exprcssion for work done interms of lilte integral.

cos ld
Civen V -:---:-r- in the free space, in cylindrrcal system:

f
-)(i) Find Il at B(2, 30', l)

(ii) Find the volurne cl-rarge ciensity at point A(0 5, 60", l)

(05 llrr rlir)
(05 llar lis)

(06 )lrrr l'-t

(06,\,lrrrlisl

(10 )llrl.:r

5a.
b

C.

Moclule-3
Derive the expression for Poissorr's and Laplace's equation. (0,1 )lrrr.ii:;i
Detennine whether or not the follorving potential lleld satrsty thc l.aplace's cclr-ration.

(i) V: xt -y' *r'
(ii) V=rcos$+z (04 ltaltis)

Use Laplace's equation to find the capacitance per Lrnit length ol'a co-axial cablc of irrncr

racl iLrs 'a' irr and oLrter radir"rs 'b' m. Asslrrne V = Vo at r: a. V:0 al r = b. (0ll )t:rrtisr

I o1'2

I



OR

1sEC36

(05 Marks)
(06 Marks)

(05 Marl<s)

(06 N{arks)

('10 N{arl<s)

(06 IVIarks)

(06 Marks)

(04 Marks)

6 a. Statc ancl cxlllain Biot-Savart law.
t . Statc and provc thc Stokc's theore nt.

C

7a.

(liven A:(sin20)6+ in cylindrical coordinates. Find curl of A at

Module-4
Deiivr: tlrc cxpression lor the fbrce on a dillerential cr,rrretit element

Given [:. = [i,, sin(ort -pr)6, in {i'ee space. Find D, B zind H

'-, , eil
['r'ovc tlrrtt Vx [ - --

at

I z.-,0 |t4 )

A pornt charge ot Q: l.2C has velocity i=(ra. +2eo_3a,)rds. Find the r.nagnituc'le of

the Ibrcc ererted orr the charge il,

(i) l"j = -184, +54,, -l0a,V/rr
.t

(ir) Il=-4a. +4e\ +3e,1-.

OR
Wr"ite short notes on N'lagnetization ancl Pernteabiiity. (06 Nlarks)

L)erive the bounclary condition fbr tangential component in rlagnetic field. (05 N'larl<s)

A corl o1 500 turns is wound on a closed ir-on ring of nrean radiLrs l0 cln and cross scclion
arca ol'3 cm2. l:rincl the sclf rnductance of the winding if the relative permeability of iron is

800. (05 N'larks)

Motluld-5
9 a. Writc tlrc lVlaxr,vell eqLraLions rn point {brn.r anci integral Iorrri

b

8a.
b

C.

10 lt.

b

u^.

C

OR
[)crrvc tlie generai cx;rression lor unifbrn"r plane in fiee spacc. (05 Nlalks)

Stalc ancl prove l)oyrrting thcoretn. (07 \'Iarhs)

Clalculate the alleltLlatrou constanl ancl phase constant li:r a Lrn j[bnl plane wave lvith

lieclLrcncy ol' l0 Gllz in potyhelene for which p = lto , e ,. 
:2.3 and o:256x 10-'i u/m.

(04 Marks)

***>1.*

2 ot'2

b.

t


