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I a. Findthe Fouricr scrics erpansion 1ir'1lr,: irr.iorlic firnction (x), if in one second

[o: -ncx<of(x):i;: o<r -n (osNlarks)

b. Expanc'lthc {unction (x) - r(;r x) ovcr ilre intcrvul (0, n) in half range Fourier cosine series.
(06 Marhs)

c. The follorving vrrlLtc of [r.rncrior.r y gir i' tl,r rl irlrlrrct-nrcnt in inches of a certain machine part
forrotatiotts xol'a 1iy'rihce I" I'.xplintl \'-. r i-'r'il:r ol'lrorrriorscricsuptothe secondharmonic.

2 a. Find the Fourier series expansion

(\ii

b.

c.

for tlre function : -rd"t-\

The follori,ing tlblc tlivcs thc valiations o1'pcriorl ic cLn'rcirt over a period T.

olaI lt)ns

l'l3 | Tt2 2T13 5T16 T
I 05 i 30 -0.88 -0.2s 1.98

rl . ,. ljoirr'icr sclics and shorv that there
current part of 0.75 an'rit anrl ulso oirilr:i r,: r', lil rrlc o1'lilst ltarrlot'tic.

3 a' Find Fouriellransfbur of 1'(x) =

N'[otlr. Ic-2

1=x2; lrl<1
o; lrl>l

q)
r XCOS-\ -

lrerrcc crrlrnlc 
I--)ii ."; x

I cl.t

translirnr-r of thc lr,rnctron

x<l
\<-+

>4

(08 Marks)

(06 Marks)

(06 Marks)rrls o 1' :

x

fo

Find Fouricr

l+x
If(x)=14-
I

[0
Find z-tl}rs

e

,, 
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b" Cosinc

; (i<

i) a" sin n0 ii) a-" cos n0
I o[3

Dislrlrccnrc:nt

c.
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a. FindFouriersinett'anslbrnrol'l'ir1 -c 'iattcl ltencccvalrtat", i+f:Tdx,m>0.
() I'X

b. Find z-transform , 
( t'- ) "

-r I tt,, = c.rs lri " - tt 
J

c. Solve lhc dillerencc ..rlullLiur) rtsitt!r z-tntttslot'rrts tt ,,-2

5 a. If 0 - is the acutc ansle be Lr'.'' ,

(l-r2 -,
rlratTrn0:l 'r ] .

\ r I -r-.'

,t-".,.,.-
. :.1i*

,. l. ,!l
. ,,iti:i:.lj

a11+ t)lt.. , t 't Yll.- : ./"
ll- 1 1l

, -.,..,,,::.)..
i "r"' .:"

.:.:..,._a1.:::,:::

i,r,i: iciliLiril t,rc variables x and y, show

(08 Marks)

(06 Marks)

.Given u6: u1 : 0.

(06 Marks)

thc tr,vo regression

;;,., , (06 Marks), "-riii::i:

c. Find a ieal root of the erlLration by,Lrsing l',vurton-i{uphson nrctitocl near x:0.5, xe*:2,
perform three iterations. (06 Marks)

' 011 
'" ' 

!

a. Compute the coefl'tcicnt ol corr.cilrLion ancl ecluirLion o1'rcgrcssion of lines for the data :

(08 Marks)

(08 Marks)

(06 Marks)
using Regula -
three iterations.

(06 Marks)

120 by using Newton's backward
(08 Marks)

using Newton's divided difference
(06 Marks)

7a.

b.

b. The Growth$f an organisnr rllcl x -- hoLrrs is givcrr in thc lbllor ir-l table :

rcclLurtion !:r)..i \.- 3.r - I iorr.cc-t to thrcc clccirnals by
False positiou melltotl, sircn Llr,', i.rol lics in 1,,-iilcctt 0.6 ancl 0.7. Perlbrm

ttt'. 
L\!,rsrtrrr'-4

Find y(8) lrom y(l)- l-1. rt-rr i ','. )r5)- i.rr,. )( ) -
difference interpolation fb rtr r r lrt

Define (x) * as a poh'nonr,Ll r li,r'tlrc ibllo',r'irg clrrta

formula-

'
:

slt--

c. Evaluate the intdsral

;-"*i&tr::-,W ]l

t- l -!- -r_-l o-f 2

[Ul2r5. ii i- i- i c)

6,
r= f j\ LLsirg Surtpson's Jr'.I t'ulc using 7 orclinates. (06Marks)

J Jv -1 \0 ''
2 oi'l

70 i ttxi ll0

[i()rorrr.) ]-[rTzo liul 3s

[-1c,,,y11 . ff_]_!__A rr-t=
Findthe best valucs o1'a uriti .r :ii llrc lirnitLtla t'-',,."t to llt this tlrrltr.

\ li)l7l4l5

LLLLj_q__l 10 i 12 | l1 | 13:1,14



For the fbllou'in-g rlrtu culcLr lllc
po15,uoniial. I lcnci: lrnLl l(0.3-:).

0ll
the dillerences rnd ob'ta

"::::':'" ': 
'

. ,/ ^_\
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in a plane
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interpolation
(08 Marks)

(06 Marks)

(06 Marks)

(0, 0, 0) to (1, 1, 1) along the

(08 Marks)

(06 Marks)

is a straight line. (06 Marks)

.*&r-
':, f*'

,,('
r,,,.,,i

in backward difference

b. Using Lagrange's inte rpolation fincl 1' ri,heir r : 10.

x 0.1 0.2 0.3 0"4 0.5
lix) i1.40 l.-s6 1 .16 2.0 2.28

x | 5 r (, I q lt
[]1iIr+IL6

:,.ri..,.;

r^
I t .cir lrorn
)

C

.T,:..r
| ''*"'

c. Evaluate l-+ c1x by Weilteii rut" consicicring seren offiinates"
fl i+ x'

9a.

'" II orlr:lc-S

t.I 2,, .2Verify the Green's theorenr in the pllne lirr 11x +y )0x+Jx-ydywhere C - is the circle,J
a

*+t' ;'4'traced in posit ivc sr:nse. ..:,.. (08 Marks)
.2;r,,.-::- t", 1r

Evaluate l(sin z.cl.r - cos xcly + sin ych ) iry, Lrsing SrokeSr,:tiieorem, where C - is the boundaryJ'
c

ofthercctanglc0<xSr.0.y.lrrrrl z' 3. '' (06Marks)
I

Find the clrrve on i.vhich thc lunctionat ; f [.u'r +l2xy]dx -w-itfr V(O):0, y(1): 1 can be
J'- , sB

extremised. ,,,.j (06 Marks)

b.

c.

10

ol(

a. Given''',,f - (3*' - y)i + xz.i+ (.yz*x)l< u'llLrate

, &paqhs x : t, y : t' artrl z --' t''.

b.=&Derive Eulcr's eclLntion in thc

c. Prove thzit tlic'ihortcst clistuncc

-) ot -l
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,,irr'.$! !ut*t re) (no\
1 a. Provethat(1 +cosO+isinO)",.{l(t icoso-isino)n:2'*.!.cusot;1.".[;J (08r,{arks)
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3+4i "'rz a. Express sinthe form x + iy. 108 Nlarks.l' -- 3-4i '-- 'J'
.r'.t.l"* ,]"b. If the vp{t-oii}2i + l"j + k = 0 and 4i,.,- 2:*2k are perpendicular to each other, find }".

*.*\ 
'\. 

". 
i,*'', " ."1,:L io6 \.,r*rks)

i^ :" : ir '^c. Find )", such that the vectors 2iN$l+"k , i + zj- :[ , .giJfi + s[ are coplanar. (06 Marks)
,.:) 

{ '.1* ,.'*.-,

".{'** Moaute-2 -.".i.' 
) 

.'1 "tt'..'t
1 ...-' r\iiri\!J$l

3 a. If y - 
"u'rn-'* 

, prove ,tihtlll -x'1yn*z- (2n E.!)x5\,* r - (n2 + a2;y" :i (08 Marks)

liilJs"r'ir \L/ \'/

b. Express Ji + I in the pglar iO.r" una hence hnd it-s modulus and amplitude. (06 il{artrsi

c. Find the sine of the aq$le btitween vectors u = i +j*t,k and b =2i-3 j+Zk (0{i [,tanki;

. 'a\+.. OR* 
l:i

rl$a ".i 
:i ,*iiir r. \"5

1+41" ',, '' *inithe form x + iv-

"kffi 
(06 Marks)

c. If u=lon-*l*"Yi , provetnat x9+y*=t. 106\rarks,.'-oex2+y2 ', ,ax 'dy

. t{rl} '.,'.'*:i:i ''u,,,i.,., '.r\$um;' .",* \' OR "\
a. Using'M'aclaurin's series;,eipand tan x uqlg th0 term containing xs. 108 Ntarks)
b. oqlpdlrre pedal equation.dr., I a( t - cosO).'d",\ (06 Marks)

..,tfl;, sili' e$ 1" ^/
b. onipd the pedal equatiod'6Tt.'': a(l - cosQ).r' . (06 Marks)

., {tS' , ,r il' i *"'

".i'ir'r:x+3f -Zt,ir:4x2yz and w:2i'-xy, find 
6(-u'v'w) ar(1,-1.0). 106lrarksr";"i. ' O(x,y,z)\

(08 Ntarksi

(06 l\Iarks)

106 Marhs)

I of2
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(08 Marks)

(06 Marks)

(06 Marks)

7 a. A particle moves along the 9
Find its velocity and accelEration vectors and also magnitirde of velocity and acceleration

(06 Marks)

9a. (08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

,'$@.w
Rr'

6

at t : l. (08 Marks).:b. In which direction ofl,fhe directional derivative of:x?yz3 is maximum at (2. 1, -1) ancl find
the magnitude of this,maximum. (06 Marks)

.:. 
^c. Show that p' 

= (.y 1 z)i + (x + z) j + (x +,;r)k ,ii'irrotational. (06 Marks)

": ,',.., ,.,,OR
8 a. If $: 4fzl1-*'f ,, find Vg and lVQl.at (1, -1, l). ,, 

ii., (08 Marks)

b. If F =(*+y+l)i+j-(*+y)k',,.showthat F. CurlF,=0. (06Marks)

c. If x: t2 +1, y :4t -3,.?: 2tz - 6t ,"pr"r.rmlH}b;L-",.i. 
"qrBiioo 

of a curve, find the

10

d&&w
's"

-$

'iut., r",i*

{v

r2
6 a. Obtain a reduction lormula lor [sin" x dx , (n > 0).

J
U

)a

b. Evaluate i *'JZr* - *' O*
J
(.)u--
I z x.z

c. Evaluate JJ Jt*tv+z)dxdydz 
.,",0.i.,{*

to xz' 
irt:ii,

,,,. 
t t 

.,

L-d$#-

.d. i-,,. ....-\*'
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ONE full question from each module.
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1 a. Define the folrowirrg tenxs: 
Module-l

i) Accuracy and precision
ii) Grass error and systematic enor. (06 N{arks)

b. Draw the block diagram of a true RMS volt metcr and explain its operation. (07 NIarks)
c. Calculate series connected multiplier resistance with a D'Arsonval movcment with an

intemal resistance of 50Q and fult scale deflection curent of 2rnA in to a multi range d.c.
voltmeterwith range from 0- 10V,0- 50V,0- 100V and0-250V. (07Nlarks)

OR
2 a. State different types of thermocouple used lor RF current measuremenl arrcl cxlt)ain each one

olthern in brref. (07 \tarkr)
b. Sketch and explain the operation of a Multirange Ammeter and Ary,ton shunt. (07 ]Iarks)
c. The expected value of the voltage across a resistoris 75V. But measurement gives a value of

74V. calculate:
i) Absolute error
ii) o o crror
iii) Relative accuracy and

(06 lla rks)iv) no of accumcy.

3 a. Descnbe with a diagrarn tt.,. op.ruti#ffiessive approximation type DVM.

b. Explain u'ith a diagram the working of digital pH metcr.
c. A 4% digits DVM is used for voltage measurements. Find:

r) Resolutiorr
ii) How worrld 67.50V be displaycd on 5V range
iii) How would 0.71 6V be displayed on 10V range.

OR
Describe withthe help of a diagram the operation of universal countcr.
Explain wrth block diagram digital phase meter operation.
With the block diagram. explain the digital frequency meter.

(07 Marks)
(07 N/ta rks)

(06 Marks)

(07 Marks)
(06 Marks)
(07 Marks)

Module-3
Draw the basic block diagram of a oscilloscope and explain the function of each block.

(08 NIarks)
Sketch the block diagram and explain AF Sine and square wave generator. (07 N{arlis)
Discuss the important features of Cathode Ray Tube (CRT).

b.
C.

1 of 2

(05 Marks)



b.

OR
a. With block diagram, explain the working of DSO and list the advantages of it.
b. Explain the function generator with suitable diagram.
c. Discuss lrequency lreasurerlent with Lissajous figure.

Module-4
With circuit diagram, explain Q-meter and mention its application. (06 \larks)
Draw the circuit of a Wheatstone's bridge and explain how it can be used to measure

unknou,n resistance. (06 Nlarks)

c. Draw the circuit diagram and obtaiu the balance condition lbr Maxwell's bridge. If bridge

contents are Cl - 0.5 pF, Rr : 1200Q, Rz - 700Q and Rr:3000 find resistance and

t7EC32

(08 Marks)
(07 Marks)
(05 Marks)

(08 Marks)

(06 Marks)
(06 Marks)
(08 Marks)

OR
a. Wliat is Meggar? Explain the basic Meggar circuit. (08 \Iarks)
b. With neat dragrarrl, explain the workingof Wien's bridge/ How it can be uscd as oscillator.

c. A capacitance comparison bridge is used to measure a capaciti'e impedance 
", " 

ff;::;::l
of 2kHz the bndge constants at balance are C-, - 100prF, Rr : 10KQ, R: : 50KQ ancl

Rl : l00KQ. Find the equivalent series circuit olthe unknorvn impedance. (04 IIarks)

Module-5
a. List the firctors to be considered while selecting transducers.
b. E,xplain principle operation olresistive position transducer.
c. Derive an expressior"r fbr gar"rge factor lor Bonded resistance wire strain gauges.

OR
l0 a. Explain the construction and operation of LVDT show the characteristic curve. (08 N'larks)

b. Explain Piezoelectric transducer. (06 Nlarks)

c. Explain se miconductor photo diode and photo transistor. (06 \Iarks)

inductance olthe coil.

r * rr * r< rr :'

2of2
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(I0 Marks)
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Time: 3 hrs.

Module-1

a. Derir,'e an exprcssion for input impedance. outpllt impcdatncc, voltagc gain ancl clrrrcnt sirn
of un bypasscd RE coffuron emitter arnplifier using re model. (10 Marks)

Third Semester B.E. Degree Examination, Dec.2018 I J an.20l9
Analog Electronics

Max. Marks: 100

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

b. For the network of Fig.Ql(b), detennine : i) r. li) Z; ili) Zo^ (ro - cof)) iv) Ar(ro - c.:())

v) the parameters of parts ii through iv if ro : 50Kf) fbr Ri : 56KQ, Rr - 8.21().
Cr : l()pf, Cz: 10pf, Rr- 1.5KO, Cn:20pf, Rc:6.BKO, P:90 and Vcc::22\/.

OR
2 a. Derive an expression of input impedance, output impedance, voltage gaur anrl current gain

of fixed bias CE, amplifier using h-paralreter. (10 Marks)

b. Detern'iine rc, hfc, hi", 2,, Zo, Ay and A, for the circurt -shown in Fig.Q2(b) i"rsing hybrid
equivalent rrodel. (10 \larks)

h- *-* l-,',.,

L;tlq*.t

| (:..--" ",L',",

i3::''1q,,
2 l<.,.1 Y r.r t.:. 1i.,\{"r !- ,r

Fie.Q2(b)

Module-2
Explain tire working principle of JFET, and explain the transfbr characteristi.t of Jffir.uri

Derive an expression for input impedance, output impedance, voltage gain and current gain

of fixed bias FET arnplifier. (0ti Nlarks)

c. Distinguish between JFET and MOSFET.

3a.

b.

1 of3
(04 Marks)
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OR
\\rith neat diagram cxplain construction and working principle of n-chantrel dcpletron typc
MOSFET. (10 Marks)

Dcrive an expression fbr input irlpedance, olrtput in'rpedance ancl voltage gain ol'conr.non
Gatc FET arnplitier. (10 Marks)

4a,

b.

5a.

b.

Derive an expression for low
and Cc..

response of BJT amplifier due to capacitors Cls, Cr.

(10 Marks)
Determine the lower cutoff liequency for the network of Fig.Q5(b) using the follouing
parameters Ct =- l0pt, Cp:20pr1, Cc: lLrl Rs: ikf), Rr :40 K(), R2: 10KO. Rr. - 2KO.
Rc - 4KO, RL - 2.2KQ, [] - 100, ro:rcO and Vcc,:20V, plot the response. (10 ]larks)

6a.

b.

eie.Qs(ul

OR
Dcfine Miller's theorem, determine equivalcnt input ancl output capacitauces of the circuit.

I

Fig Q6(b)

Module-4
Detcrmine input resistance and output resistance of voltage shunt feedback arnplificr.

(06 NIarks)
Determine the voltage, input and output impedance with feedback fbr voltaqc sc-ries

lbedback having A: 100, Ri - l0KQ and R0 - 20KO for feedback of i) B = 0.1 ii) B:0 5

7a.

b

C, Explain the characteristics of negative feedback amplifier.
(07 Marks)
(07 Marks)

2 of 3

2rnA. Plot the frequency response. (10 Marks)
{rI
iq.r



8a.

b.

L.

9a.

b

c.

17I.tCt33

OR
What is Barkhasen criteria for sustained oscillation? Explain basic principle of operation of
oscillators. (08 Nrarks)
Explain the working of Wein bridge oscillator. Write the equation lbr fi'eqr-rency of
oscrllations. (08 Nlarks)
Forthe colpitts oscillators, Cr - 0.005pf. cr:0.01 prf, L - l00pH, Lpr. - 0.5mH. ci .. lOpL1.

and hs. = ll0.
i) Calculatc freque ncy of oscillation
ri) Check the condition fbr oscillarion is satislled.

10 a.

b.

Module-5
Explain the operation of transformer coupled class A power amplificr and show that the
rraximum percentage efficiency is 50%. (07 Marks)
Explain with neat circutt diagrarn. the r'vorking of a complerrentary synrmetry class , Il
arnplificr. (07 [rarks)
Derive an expression for second harmonic distoftion using 3 - point methocl. (06 Nlarks)

OR
Define voltage regulator. Explain the operatron of series regr:lator circuit. (07 NIarks)
Explain the operation of shunt regulator using OP-Amp with neat circuit diagram. (07 \,rarks)
Calculate the output voltage and Zener current in the regulator circuit of Fig.Ql0(c) 1br

(04 Marks)

(06 Marks)Rr- : 1K(), V, - I 2V, R: 2200, vi : 20V and B : 59.

Fig.Q I 0(c)

***,k*

3 of3
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(08 Marks)
(06 Marks)

(02 Marks)
(10 Marks)
(08 Marks)
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Third Semester B.E. Degree Examinatioir".Dec.2018/J an.20l9

Digital Electrop,iis
ii:..*..,,

Time: 3 hrs. -. r,,,- i'' Marks: 100

Note: Answer any FIVE full questions, ekqfising onefull questionfrom euch module.

waveforms.

IYlodule-I
I a. Convert x = ab + bc to canonical SOP form. (02 N{arks)

b. Simplify G = f(w,x. Y,z) = icM(1.3,8,10,12,73,14,75) in POS form and implemeut using NOR
gates. (08 N{arks)

c. Simplify the following using Quine-McClusky's minimization technique.
V : (a, b, c, d) : Im(l, 3,4,5,6,9, 11, 12. 13. 14) (10 Marks)

OR
a. Convert P = (W + xxy + Z) to canonical POS form. (03 Marks)
b. Simplify P: f(a, b, c, d): Im(2,3,4,5, 13, 15) + Id(S,9, 10, 1l) in SOP fbrm and

implement using NAND gates. (07 Marks)

c. Simplify using Quine-McClusky's minimization technique:
V: f(a, b, c, d): Imt1. 5, 7. 9, 13. 15)+ Id(8, 10, I l. 14) (10 Nlarks)

Module-2
a. Implement f,(a,b,c): Im(1,3,5)rf2(a, b, c): Im(0, 1.6) using 74138,3:8 clecocler.

(06 Marks)
b. With a neat circuit diagram explain the carry look ahead adder with relevant expressious.

(10 Marks)
c. Design a one-bit comparator, implement using suitable gates. (04 Ntarks)

OR
a. Using 74151,8:1 Mux. realize the Boolean functionF(a, b. c, d): Im(0, 1,5,6,7. 10, l5)

with b, c, d as select lines. (04 Marks)
b. With neat circuit diagram, explain the keypad interface wing 74147, l0 iine to BCD

encoder. (10 Marks)
c. Design a full subtractor and implement using logic gates. (06 Marks)

Module-3
a. Discuss the working principle of cutffiEi', with its truth Table. (06 Marks)
b. Explain the operatron of Switch debouncer built using SR latch with the help of circuit ancl

c. Obtain the characteristic equations of JK flip flop and SR flip flop.

OR
6 a. What is race around condition? How it can be overcome?

b. Explain the working of MS-JK flip flop with logic symbol and tirning diagram.
c. Explain the working 6f *ve edge triggered D flip flop with the functional table.

." rtr$$,,tr
"t ."../

,irrq[;t:,
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Module-4
7 a, Explain the working of four bit ripple counter using +vs edge triggered T flip-flops with the

counting sequence table and timing diagram. (10 Marks)
b. Explain the SIPO and SISO operation of shift register with relevant logic diagrarn and the

truth table.
c. Explain the operation of ring counter using logic diagram and truth table.

(06 Marks)
(04 Marks)

(12 Marks)

8a.

b.

9a.

b.

10 a.

b.

OR
Explain Universal Shift Register with the help of logic diagram and mode control table.

(10 Marks)
Realize a three-bit binary synchronous up counter using JK flip flops. (10 Nlarks)

Module-5
Construct a Mealy state diagram that willdetect input sequence l0ll0, wheu input patterrt rs

detected Z is asserted high. Write tl-re state diagram. (10 Marks)
Design a synchronous counter using T flip l1ops to count the sequencc 0,2,3,6,5.
1,0,2,... Write the excitation table and state diagram and logic diagram. (I0 Marks)

OR
Explain Mealy and Moore model of clocked synchronous sequential circuit with the biock
diagram. (08 Nlarks)

For the logic diagram given in Fig.Q10(b):
i) Derive the excitation and output equations
iit Write the state eqrrations
iii) Construct transition table and state table
iv) Draw the state diagram

.. :.::.::::::::::.:::

li''

l
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Network Analysis

Time: 3 hrs. Max. Marks: 100
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Fig Q1(c)
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:::: 

,. .

a.

b.

Find the equivalent resistance between a and b using star delta transformation for thc

network shown in, Fig Q2(a).
For the circuit shown in Fig Q2(b), detennine I* and other loop currents.

For the circuit shown in Fig Q2(c), determine all node voltages.

(05 Marks)
(07 Marks)
(08 Marks)

3a.

b.

c.

Fig 2(b)

Module-2
For the circuit shown in Fig Q3(a), find the current I* using super position theorem.

(07 Marks)

Verifl, Reciprocity theorem by calculating 'l' for the network shown in Fig Q3(b). (05 Marks)

Obtain the Thevenin's equivalent of the circuit shown in Fig Q 3(c) (08lilarks)

. i{-r,,i'\

o{irtsl*+:,r"

qffiffiffi
,r* 17EC35
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Note: Answer any FIVE full questions, chpo'Si"11g ONE full question fiaitt,each module.

Module-1

Reduce the Network shown in Fig Q1(a) to a singie voltage source in series u''ith a resistance

Fig Ql(b). (05 Marks)

circuit shown in Fig Q1(c).
(08 Marks)

+::v "i,

r '""' ,ll

Fig 2(c)

1 of4

b.

L,

using source shift and source transformation. (07 Marks)

Fig Ql(b)
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tO-ru-

btu'

Fig Q3 (b)

.. ,,,,,,,,..F'g 

Q3 Q(c)

4a.

b.

OR
For the circuit shown in Fig Qa(a), find thea), find the current in (6 + j8)O impedance using 

H,mr;theorem.

A

5:t'

is

andtheir2ndderivatives.allevaluatedatt:0*,giventhatV.(0-):lvolt,iz(0):0amp.
At t : 0, sw1 and sw2 are closed. (10 Marks)

-::,, ,,,:r'rs!p' )(,-S*t. lH

xY\"- l- - 
t\

t&Fl...tlililir

Qs(a)

t(5

t?
sodj9

Fig Qa(a) Fig Qa(b)
c. State and prove maximum power transfer theorem for AC circuit, where both Rs and X1 are

varying. 110 Marks)

Module-3
5 a. ln the Network shown in Fig Q5(a), a steady state is reached with the switch K open.

At t:0. rhe switch K is closed. Obtain the initial values ol ti) ir (ii) i2 (iii) v. tr, *
di. div)-and 'att-n.
dt *"- dt (10 Marks)

b. For the given circuit in Fig Q5(b), find the value of the loop currents, ther first derivatives
andtheir2ndderivatives.allevaluatedatt:0*,giventhatV.(0-):lvolt,iz(0):0amp.

OR
6 a. ln the circuit of Fig Q6(a), the source voltage is v(t):50sin 2501. Using Laplace transforms,

determine the curent when switch K is closed at t: 0. (08 Marks)
b. Synthesize the periodic waveform shown in Fig Q6(b) and find its Laplace transfonn and

prove aey',,,-f.,.9 rmu la us ed.

:.:

:|:

.. ti', ..rr:.i. ,: ,

i:i::i.::::::::ti$r{

Fie Q3 (a)

Fig Qa(b)

Fie Qs(b)

2of4
(12 Marks)

ll t

L:.

ll,r, .'u

'&-tu=

For the Network shown in $4"ffi4(b), determine Norton's equivalent across A and B. Find
the current thorough the impedance (6 - j8) Q connectedrto the terminals A and B. (05 Marks)

b-rr-

i t,,.



7a.

b.

c.

8a.

17EC35

a. Z-para
Nlodule-5

f a Network are obtained from a

transmiss
b. FindZ

,....,,.

rlll

+
t
Un

j
{
ul

L

rk shown in Fig Q9(b).

Fig Qe(b)

3 of 4

Fig Q6(a) Fie Q6(b)

!lodule-4
Show that resonant fiequency of series resonant circuit is equal to the geotnetric ureau ol
two half power flequencies. (05 Marks)

A coil is connected in series with a variable capacitor across v(t) : l0 cos 1000t. The current
is maximum when c : 10prF. When C : 12.5pF, the current is 0.707 times the maximum
value. Find L, R, and Q of the coil. (08 Marks)

A coil has resistance of 4000 and inductance of 318pH. Find the capacitance of capacitor
which when connected in parallel with the coil will produce resonance with a supply
frequency of lMHz. If a second capacitor of capacitance 23.42pF is connected in parallel
with the first capacitor, find the liequency at which resonance wili occur. (07 Marks)

OR
Derive the expression for the resonant frequency of the circuit shown iu Fig Q8(a). Also

tr
show that the circuit wilI resonate at all frequencies if Rl = &: l:

(12 Marks)

(10 Marks)

J,5JL
K

(10 Marks)



l,.ilr

, ,,:,, "'::,:,'

'..'rlir',,, l'

OR,'.':1r,,,,,,, rrrr'

10 a. FindZ and h-parameters for the network shornm,,inrpig Ql0(a).
Itr ..'',,,,,,,,1F

17EC3s

(12 Marks)

(04 Marks)
(04 Marks)
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Laplace Equation

17EC36

Max. Marir:s: 1(li)

(06 Marks)

(08 llll;rrlt'r'r

(06 NIarks)

in ali 3 co-r.rrdir,.lrl
(08 N{arks)
(07 N'Iarks)

Third Semester B"E. Degree Examination, Dec.2018lJan.20l9
Engineering Electromagnetics

Time: 3 lrrs.

Note: Anslver any FIVE full questions, choosing ONE full question from eaclt moelule.

b.

o
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o.

E

d
!
o

O

o.-
31 7

3
o0
a€
.:d
a$
F oil

o>
?,h

oO
60

bll c
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oz
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Mpdule-1
1 a. State and explain Coulornb's law in complete form. (06 i\I;:riis)

b. Two particles having charges 2nc and 5nc are spaced 80cm apart. Detcrmine the F rr J rr.1r11

is situated at a distance of 0.5rn from each of the two pafticles. Use sr=5. (Usc irilLi lir,,:

Inedium). ((){, \i 1rt' 1

c. Identical point charges of 3prc are located at the four corners of the square of 5ctn side find
the magnitude of the force on any one charge? (08 l\trar-l."rr

OR
2 a. Derive expression for E due to infinite line charge from first principle. (08 N'{arks)

b. Two uniform line charges of density 4n c/rn and 6n clrn lie in x:0 plane at y '= linr :rrrd

- 6m respectively. Find E at (4, 0, 5)"'. (06 htr'',rllisr

c. Define E and D, Hence establish the reiation between D and E. (061\{:rrirs}

Ilodule-2
3 a. State and prove Gauss divergence th;;* (06 Nlarksi

b. If D: {a,.ln','. (in sphericalsystern) then evaluates both sides of the divergengg 1[lirir;:1r1
4'

forthevolumeenclosedbyr=4m.and0: nl4radians. (08 l\'lari"r;
c. Prove that p, : V.D . {U6 rt r',..

State and prove uniqueness theorem.

Caiculate the numerical values for V and p, at P in free space if V:
,rti,.

.._i;..;.r:

::

,. - -,a.

l of 2

ltn'-r' atP(1.2.3).x +1
(05 N{arhs)

.i .., ,

':jrn:it: " '

Module-
5 a. Derive Laplace and Poisson's equations and

GBffiffiffi.E E

4a.
b.



a. An assentbly o1'two concetitric spherical shells is considered. The inner spherical shell is at
a clistance of 0.lni and is at a potential of 0 volts. -lhe 

outer spherical shcll is at a distar-rce ol
0.2rn and at a potential of 100V. The rnediurn bet.uveen thent is a fi'ee space. Find E apd
D using spherical co-ordinate system. (06 N{arks)

b. State and prove Ampers cLrcuital law. (08 N,Iarks)
c. AtapointP(x,y,z)thecomponentsofvectorrnagneticpotential Aaregiverias

Ax:4x +3y+22
Ay:5^ +6y+32 and

Az:2x+3y+52.
Determine B at point P and state its nature. (06 N{arks)

Moclule-4
a. Derive an expression for the force on a differential current element placed in a magnetic

field and deduce the reiuit for straight conductor in a uniform magnetic field. (08 Nlarks)
b. A point charge Q : l8nc has a velocity of 5, i 06 n/s in the direction

a. = 0.6 d^ + 0.756, + 0.J 6, ,

calculate the magnitude oIrhe force exerted on rhe charge by the field
i) E=-3a- +4a,+66.Kv/m

iit B=-3d..4a1 -6a,MT
iii) B & E acting together. (06 Marks)

c. Slate and explain Lorentz lorce equation. (06 Marks)

OR
a. Define : i) Magnetzation ii) Permeability. (04 Marks.l
b lf B = 0.05 x arT in a materialforwhich magneric suscepribility X.:2.5. Find

i) tr, ii) p iii) H ir) M v) J vir J, (08 r\tarks)
c. Discuss the boundarv conditions at the irrtcrlace between rwo media of dilferent

perrn ra bir ies? (08 Marks)

,. Module-S
a. Derive Maxweli's Equations in point form and Integral form for Time varying fields.

(08 Marks)
b. Fora lossydielectric o=5s/m, €, =lrheelectric filed intensityisE: l00sin rO'ot. p6a

.1. and J,1 and frequency at which both have Equal Magnitudes. (04 Marks)c' Starting from Ma'xwell's Equation,,Derive the wave equation for a uniform plane wave
travelling in',freq space. (08 Marks)

OR
a. State and prove Poynthing theorem. (08 N{arks)
b. Deduce the expressions for o and B fbr a uniform plane wave propagatior in good

conducting medium. (06 Marks)

OR

terized by o=10 2 s/m, r, =15and
MHz and 10 GHz indicate whether the

t7EC36

F,: l. At the frequencies

soil may be considered a

(06 Marks)

c. Wet Marshy
60H2, I
conducting die

. .:=*f{t
.. ,. ,,.,,i

..,:.t.1_._.

, -1rLl'l::1

r i-,, -
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tric or neither.
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