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(08 Marks)
(06 Marks)

(06 Marks)

(08 Marks)

function f(x).

(06 Marks)

(06 Marks)

(08 Marks)
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2a.

b. Find the Fourier series o ( x):x2-2 x<2
,t;- , r:iliriliir., !1.rr i

ouner Lo
.:t:):...

osx, 0<
i''&

X<l==-r:'
')*
t.fot f(x).=

.i,,,iii.,_ 'il

*,
:!

c. Obtain the F sine series

a. Find the Infin
(rlr'

I(x) : {
to(" )

Module-2

lt ;!. -(X' .)
..1ilt**.......

:,.

0

ite Fo

Sa
of

x

x

ax
dx

x

b. If the Fourier s

c. Find the Z

4 a. Find the

b. Find the

F,(o) e-2" , find the
TE

2

Fourier Cosine translbrrn of e-"*, hence evaluate

inverse Z- transformof 
- 

5Z

(2-z')(32-t)

J
0

cos l"x

X 0
1
J 4 5

7 6 2Y 4 8 | rs

2nx 0 TII J 2xl3 ;13' 5nl3
t.2 1.:0...,:'1,'.0 1.4 1.9 t.7

.i

I of3

x'+a'
dx

(06 1\{arks)

(08 Marks)

(06 Marks)

(06 Marks)

qu estion froru enclx nt otlule.

Module-l
'-n -n<x<oI'ind tlie Fouricr Scries ol'li x) : l
lx 0<x<n

c, Express y as a FoLrrier Series upto lirst for the following table :

112

OR
C--ompr-rte the {lrst two harmontcs of the Irourier Series f(x) given the following table :

7T

(x) :



c. Solve un+2 - 5un*1 + 6un: 1 , with Lls:0, ul : I ,

5 a. Calculate the coefficient of correlation and o

data :

b. Fit a Parabola to the following da

Use Newton - RaPhson to llnd a real ro

17MAT31

method.loe Marks)

lines of regressiot't for the fbllou'ing

(08 Marks)

.,rll

ot of'e,.,quition
,coffect to four

6 a. In a partially
available :

Find i)

b- Bv

extreme

(06 Marks)

xsinx*cosx:0nearX:fi,
(06 NIarl<s)

the tbllou,ing rcsltlts only are

lOy+66:0,40x-18y

OR

214

of least sqlrares,

ofy

linc to thc

x 0 2 J 6

(x) -4 2 I4 158

the area bounded by the curve y: (x) , x -
the following table

X 0 I L -) 4 5 6

v 0 2 2.5 2.3 2 t.7 1.5

iii) tl-re cocflcient o1'

(08 h'Iaths)

data : as y: ax * b.

(06 [Iarks)
axis and the

(06 Nlarlis)

7

8

c. Use Weddle's rule to compute
ordinates fiom

8 94;'r1.,.,5' 6 7x 1 2
1
_)

16 l512 I l1 13 t4v I 8 10

51 2 J 4

7 8 10Y 2 6

,,x.. I 2
a
J AI''t'

t5,,,1*2v I4 13 9

2of3

-' 
''r.qii

,=- 'iil:.
{ \,.'

t

L'ompute thc real root olthe cquation x logro x
to four decirnal places, using the nlethod of false

Module-4
a. Civen sin 45" : 0.701I , sin 500 : 0.7660 , sin

using an appropriate h"rterpolation forn'rula..

b. A curye passes through the points (0, 18) ,

polynomial f(x) using Lagrange's fonrula.

1.2 : 0 , lying between 2.1 and
(06 Marks)

2.8 correct
(06 Marks)position.

550 - 0.8192, sin 600:0.8660, frncl sin 570

(08 NIarl<s)

(1. l0), (3, -18) ancl (6,90). Find the
(06 NIarl<s)

/, \rd 0.6

c. Use Simpson', | ] ] rule to find I .-" dx by taking seven ordinates. (06 Nlarks)
\ 1/\ J / ll

OR
a. Given f(40) : 184 , (50) : 204 , (60) : 226, (70) : 250 , f(80) : 216 , f(90): 304, find

(38) and (85) using suitable Interpolation fonnulae. (08 Marks)

b. Use Newton's divided differencc formula to find (40), given the data :



9a.

b

C

10 a.

b. Find the Geodes a plane.
c. A heavy cable lreely under

the cable is

(06 Marks)

two fixed points. Show that the shape of
(06 Marks)

gravity between
..... ):.

L*,.4,,

.'&.,is:11'

t
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(08 Marks)

- v)j+ zi, along
(06 Marks)

(y' - y'' - r rsin x) dx under the end conditions

(06 Marks)

Module-5
Using Gauss - clivergence theorem, evaluate 

J 
n.aS , where ' F = 4xi - 2y'i+ z't and s is

S

r
0

y:0:ylxl)):0.
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Third Semester B.E. Degree Examination, July/August 2022
Additional Mathematicd - I

Time: 3 hrs. Max. Marks: 100

Note: Ansx,er any FIVE full questiorts, choosirtg ONE fittl qnestion frorn each ntodule.

Module-I
I a. Find the modulus and arnplitude of 1- iJ, and hence express it in polar form. (07 Marks)

b. Express the following in the foru a + ib artd also flnd the conjugate
i

1-cos0+isin0
(07 Marks)

. (06 Marks)

2a Prove that (1+cos0+isin e)'' +(i+cos0-.isin 0)' = 2"*rco
n0 n0

(06 Marks)

-, ^ +
Find the sine of the angle betrveen a =2i-ZJ+ k and b = i-2j+2k

22
/- -\

'Ir"..Jb
u (- -\
a 

[ur 
cJ

0

++
axb

-t^+
where a =i+j-k, b=2i-j+Zk,b. Find

c=3i-j-k. (06Marks)

Find the value of )" so that the points A(-1,4,-3), 8(3,2,-5), C(-3,8,-5) and D(-3,)',1)

may lie on one plane. (08 Marks)

Module-2
lf y:acos(logx)+bsin(logx) prove that x2y,*z *(2n+l)xy"*, *(n'+l)y, =0. (ogMarks)

Find the angle between the cllrves r = BCoS0 , 2t:a.
a.

b.

Using Euler's theorem, prove tl-rat xu * * Yu , = 2tanu, where , = ,i, -'I
\.

OR
a. Obtain the Maclaurin's series expansion of the function

b. Find the pedal equation of the curve r = a(l-cos0).
1+ sin 2x upto x

.VZZXC. ll U=1, \,=-, W=xy

5 a' Obtain a reduction formula for I
Module-3

sinn x dx (n > 0)

dx

c

. .\x'+v' )
Jl

-l

x+v I
J/

(06 Marks)

(06 Marks)

(08 Marks)
(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

4

xv 6(u,v,w) 
^j SltOwthal 

-=+.

z O(x,y,z)

valuateEb.

Evalua

1

1t + x6)'
lx

t. JI (x' +3y +2
0 xl

L. !v a'

I of2

(06 Marks)

and

2
X



6 a. Evaluate

b. Evaluate

c. Evalr"rate

2x 2ax-x'dx

xtyz dxdy dz

t_i
. i,iri. ' .,1'

fi.t'
i:,:. j$,1;

I . ''-::,:: :
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17MATDIP31

(08 Marks)

(06 Marks)

(06 Marks)

components

(08 Marks)

. (06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

1y

ii
00

xy dx dy

OR

2a

i
0

I

j
0

22

JJ
0l

Module-4
7 a. A parlicle moves along the curve *=1-,.'., ,=1+t2 and z=2t-5. Find the

of velocity and acceleration at t= 1 in the direction 2i+j+2k.

b. Findthe directionalderivatives of O= x2yz+4x22 at (t,-2,-t) along 2t- j-Zk

c. Show that F=(y+ z)i+(z+x)j+(x+y)k is irrotational'

OR
--Jt4

8 a. If F=(x+y +z)i+j-(x+y)k, show that FxcurlF=0'

b. If g(x, y,z) =xt + y' + zt -3xyz , fmd VS, lv6l at (t,-t,z).

c. Find clivi and curli where fr = i*r'i - 2*'yr)+2yz'k) at (1,-1,1).

Module-5
9 a. Solve x2 ydx - (*' * v'!v = 0 .

b. Solve (*' + y!* * (y' * *hy = o .

c. Solve (s*o * 3*'y' -2*yt!x + (2x3y -3*'y'- 5y4 ;dy : g .

OR
dv

10 a. Solve 3.r' Yg61x = sin x .

I

b. Solve 
sI-ytan x=y2secx.
dx

c. Solve (^' y - lxy'\x- (^' - 3x 'yly = o '

**d<rtX

t'.
':ri.

?

.fi..ire{a*

2 of2l

I

!



D.

D

USN

Tin-re : 3 hrs

t7EC36

. Marks: 100

Third Semester B.E. Degree
Engineering E

ugust 2022

!i.,,:i]rri-tl

.ri... Max
:'

ONE full question from eaclt module.

J

O
.?
O

c.

=th

i)
d
O

?1)
o)

-:
*l
11)

.=+
In6$,
|J :,

o=
-l
strO>
u2
,J, 

-

-!tr\
?!e
"o

'Es
nu
o!

=9!7v

o 'Jo;

at2

i,=
rD--c.-
or, "
!:r
a3F>69o

(r<
'^;
;
oz
f
o
o-
tr

Note: Answer any FIVE full qu

I a. Statc and cxplain Coulon-rb in r,ector fbnn. Also

2

i,,.,ign
,.:. _,,.i

.,,ri. it...-:

e;$lain how force due to many

OR
l)efinc thc tem E,lectric lield intensity and derivc the expression for the electric field

intensity at any point due to an infinite line charge of density pl C/m distributed along

Z-axts. (10 Marks)

Calculate the flux clensity ii ot point P(2, *3, 6) pro<luced by:
(i) Point charge Q.r: 55 rlC at (*2, 3, 6)

(ii) A unifornr line charge pr: 200 rnCln'r on X-axis
(iir) A r-rniforrl surhce chargc ps : 120 pc/rn2 on the plane Z: -5 m. (10 N{arks)

NIod u lc-2
State and explaitr Gaitss's larv. (05 Nlarks)

A sLrrfhce charge of clcnsity ps Chnr is urriformly spread ovcran infinite plane. ApplyGauss
lau, to detcmtine the electric freld intensity at any point due to this charge distribution.

(07 NIa rks)

C. CalcLrlate thc divergencc of vector 6 at a point P due to charge distribution defined by the

e quation.

(i) 6 = +[to^y, ii. +5x'zri, - l2r' _5xry]i,]rt Pt-2.3.51

-L(ii) D = 5/ 4,, + 10pz a, at P13. -'+5'. 5 ) (08 N{arks)

OR
4 tt. Shor,v that electric ficld intcnsity is eqLral to negative gradient of electric potential :

E = -VV (05 Marks)

b. 'fhree icicntical poirrt charges of ulPC each are located at the comers of an equilateral triangle

o1'0.5 n1r on a side in free spacc. Horv much work must be done to move one charge to a

poitrt equidistant fi'om the otl,er tu,o and on the line joining them? (08 Nlarks)

c. obtain the expression for continuity equation of curent and what is its signifi"un".,o, 
N{arks)

N'[odule-3
Derivc Laplace's ancl Poissort's equations lbrrn Gauss's law. (05 Nlarks)

Using Laplace's ecluation, derivc the exprcssion fbr the capacitance of a coaxial cable'

Assume sLritable boundary conditions. (08 Ntarks)

5a.
b.



6

7

8

9

a.

b.

OR
)+

Derive the wave equation interms of E and H for a general mediutn. (08 Nlarks)

State and explain Poynting theorem. (06 Nlarks)
)-f

The H field in frec space is given by H(x,t)=10cos(10tt-Bx)a,A/m, Fincl B,7" and

E(x,t). ,.
,;'t *","'

****,k

10

C

(06 Marks)

c Given thc potential field V : [Ap* + Bp 1]sin 40 :

(i) Show that V2V = 0
(ii) Select A and B such that V - 100 V and iEl : 500 V/rn at P(.1,22.5".2)

17EC36

(07 Marks)

(06 Marks)

N{oclulc-4
Dedve Lorentz for"ce equation and lnention tlte application of its soltrtion. (06 Nlarks)

Derive an expression for the lbrcc betr,vecn tu,o diftbrcntial cirrrcnt eletrrettts carrying stead.v

currents It and 12 respectively. (06 Nlarks)

Point charge Q: 18 nC has a velocity 5 x 10" rn/s in the clirection :

a, = 0.6i. + 0.75a, + 0.3a.

Calculate tire nragnetic force exefied on the cltarqe by the fielc1
)r't'rl

(i) 3 - l- 34. + 4i. - 6a.lnrT (ii) E l-1a,-' 4a, * ()i.l KV nr

(iii) When Uoth d urA d acting together. (Otl Nlarks)

OR
Derive the magnctic boundary conditions at the rntelfacc bctu,ecn trvo cliffcrent lnagnetic

materials. (08 N'larlis)

Obtain the expression lorthe magnetic force exerteci on a nragnctic material. (06Nlarks)

Given a magnetic material for which X,, : 3.1 and lvithir-r rvlticir E = 0.4y A.l'. Find il, ,r,,

Let pr: 3 x 10-s lVm, e : | .2 x l0-r0 F/m and o : 0 everyrvhere, if Li = 2 cos(10't - Bx) A. A./m.

Lr,, lil und i . (06 Nlarks)

Nlloclule-5
a. Using Faraday's lar,v, dcduc. th. fiu**.llf.quation to relate titne varying elcctric and

magnetic fields. (08 Nlarks)

b. What is displacerr-rcnt cllffent'? For a harmonically varying frcld, sl-row that the condLtction

and displacement currents densities are in phasc quadrature. (06l\Iarks)
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(10 Marks)

Fig. Ql (a)

resistance across terniinals a and b for circuit
(10 Marks)

b. Using star-delta transformation find eq

shown in Fig. Ql (b).
r"rivalent

Zn- (L

b

OR
Find magnitude of voltage source lVt'which
5 f) resistor in the circuit, shown in Fig. Q2 (a
reactance 2f)

J

Third Semester B.

Time: 3 hrs.

o
.9

r
o-
6J

d

0)
.n
C)r

E9

-Y2
du

to tt

EOO
.=&
d$

uv
otr
FO

o>
8z

o*b6
cdO

boc
E5
}E
64!=-O6

5o
o.!

d.g
5(doi

o)X
Bii'a tA
aE
LO
=t
>\ q.
aoocbo
0)=
*6)tr>
=o

oi
-i o.i

(.)

z
((
P
oo.

la.

Note: Answer ony FIVE fitll questions, cltoosirtg ONE futl questionfroru each module.

Module-1
[.Jsing Source transformation find 'V'for circuit shown rn Fig. Q1 (a)

3rL-

7c>

l
l

2a

Fig. Ql (b)

results in effective voltage of 20 volts across

). Also find power dissipated by inductance of
(10 Marks)

6n--t zcw

Fig. Q2 (a)

b. Find power delivered by each source for circuit shown in Fig. Q2 (b) using nodal analysis.
(10 Marks)

r Ll-l-fv

Fie. Q2 (b)
I of 5
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17EC35
Module-2

3 a. Find current through 2 Q resistor using

Fig. Q3 (a). Also state Millman's thorem and write

impedance

Fie. Q3 (a)

b. Veriff Reciprocity theorem shown in Fig. Q3

for circuit shown in
for equivalent voltage and

(10 Marks)

+

.:ll

'tr.'ii:rt

,

'4si -

(b)

€oR
resistance 50 C)

4tL

(10 Marks)

Thevinin's Theorem for circuit
(10 Marks)

(9)'',.. 
"

'ri::.- ,

-''*h #'
&";"Ee,
%9

.':tlE" ? -'k. 'nlqg I
"s'+ri1

;ek. Erq ;F'%,

rt'*. *'I ',i##
4J'

,i,.di}1:

"g'

.)z-

)0{L

-" ak;i-'ri':' -...':;,
I a,/. ,:r.:i l:l

L4-

4 a. Find tkough gal
Fie. Qa (a)

:;#g*-"

"':-l**--]"s**,. foo 1o,t

Q4 (b)

4a
Fig. Qa

Fig. Qa 0)

2of5

for power fo; AiC. circuit when load is,

(ii) .Variableimpedance
to load,of variable resistance connected across

-%
terminals

(10 Marks)

.e*, 8'
{, ?in}."t

j,'"a* "*i
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5a.

b.

17EC35
Module-3

Write equivalent fonl of initial and final conditions of elements resistance, inductance and
capacitance. (07 Marks)
The network shown in Fig. Q5 (b), is in steady state with switch 'K' closed. At t : 0 switch

is opened. Determine voltage across the switch, V6
dv,.^ at t=0-
dt

- )\/(Y \lr?

LH

1n
+

Fig Qs (b)

The network shown in Fig. Q5 (c) has switch 'K' opened at t = 0. Solve for V, { una
dt

and (07 Marks)

C.

{} u,r=0* if I:1arnp, R: loo0and L:1
dt'

Henry. Refer Fig. Q5 (c). (06 Marks)

L

Fig. Qs (c)
OR

6 a. Derive the expression for finding Laplace Trans
'T' seconds. Also find the Laplace transform of the wave form shown in Fig. Q6 (a)

a periodic waveform of time period

(10 Marks)

form of

v(t

o

) t

'^1
z-J _* L"S".s

b. In given network shown in

transform.

Fig. Q6 (a)

Fig. Q6 (b), find ir(t) if switch is closed att- 0 usingLaplace
(10 Marks)

lo c>

2t1

Fie. Q6 (b)

3 of 5
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7a.
b.

Module-4
Show that resonant frequency is the geometric mean

Show that in a R-L-C series circuit with frequency

voltage the voltage across the capacitor becomes
I

1R2
rc- 2r:

A coil having a resistance of 5 Q

50 pF capacitor across 200 Y,

capacitor when the Power factor
resonance.

8 a. Define selectivitY and Q- resonant circuit

curves for parallel reso

Also discus

"l:'

the circuit shown is resonant at a

of half
'w' o

t7EC35

frequencies. (06 Marks)
y being varied at constant

a frequency,

2

G)c

c

8 (b) . ..li,

s the frequency response
(09 Marks)
frequency
(07 Marks)

b. Find the value of 'L'
o : 5000 rad/sec. Refer

{:
,_e !:' 3*9;,t

i".,.!*. ,jn\ : ,.,,.

:i .,,;r
€n'

;: s!
t :..

+ -.{ ,,

,"4*"

t.f i

c. Determine the values

at all frequencies.

nlL- frt-t
L

Fie. Q8

0A_

Rc which shown in Fig. Q8 (c) is resonant

(04 Marks)

(08 Marks)
(12 Marks)

t,

:i

a.'ti'Define Y-
b. Find Y and

Fig. Q8 (c)

Module-5

'({o
,ltr'^lts

ii+i:-
ll. ai!ll:,
'iii -r

.:. ,i 'e
,w

9 express ABCD parameters in term of h-parameters

for the shown in Fig. Q9 (b)

t
2-^-

Fie, Qe (b)
4 of 5

f
YI

I

l':::11;;' ,

lru- 3rt-

1z-

vr_

and an inductance of 100 mH is connected

variable supPlY frequencY. Find voltage

(06 Marks)

in series with a

across coil and

of the cifLuit'becomes unitY Also,find:power dissiPated at
(08 Marks)

a

.+r,

,i



17EC3s

OR
l0 a. Write the conditions for reciprocity and symmetry of Z, Y, T and h-parameters. (08 Marks)

b. For the network shown in Fig. Q10 (b), find Z and ABCD parameters and check for
reciprocity (12 Marks)

z!3

t IJL 2_a-

\/_

!

-i-

Y3oO
/-J L.

)-

Fig. Q10 (b)

***r<*
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