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Third Semester B.E. Degree Examination, Aug./Sep t. 2020Third Semester B.E. Degree Examination, Aug./Sept. 2020

Engineering Mathematics - lll

Tlrne: 3 hrs. Max- Marks: l(r0

Note: Atrstver nny FIVE full questions, cltoosittg Ol,lE fitll questittn from each module.

Module-l
series to represent the periodic functiona.
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serles e rs given in the

X: 0 1 2",.,,., 3 A 5 6

v: 9 18 l+ 28 /.o 20 9

Obtain t{ie"balf-rang e s ine rt

Find the Fourier

x=fi.
The fbllowine table gives the variations of periodic

t sec 0r: 'r
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A amp. 1.98 1.30 1.05 1.30 -0"88 -0"25 198
Expand A as a Fourier series upto first harmonic" Obtain

f(x)=x*x'from x=-;i to

(.08 Nlarits)

current over a period"

(08 Marks)

(06 NIarl<s)

= 0 = Y, using z-transforms technique. (06 Mart<s)

i of3

monic" Obtain the arnplitude of the first harmonLc.
(06 Marks)

, \) .
Findthehalf range cosine series forthe function f(x)=(x-l)' in 0<x <1. (06Nlarks)

i.

OROR

Find the Fourier series of f(x) =2x-x' in (0, 3). (08 Mar,<s)

Obtain the constant tem and the coefficients of the first sine and cosine terms in the Folttier

series expansion of y as given in the foltowing table: (06 M:rr l<s)

':...-a:t:.
he tunction,* .''

N{odule-2
l^2 - r: ixl <a

3 a" Find the Fourier transform of f(x) = l* I -r -' Hence deduce tirat

i o" l*i'u
i(sinx-xcosx) x 3nl+cos_dx=G"J, x'
Find the Z-transforrn of
(1) cosnO and (ii) coshnO

Solve yn*z + 6ynor *9y, = 2* with Yo

:i.x;.ii*i*'



4a.

b"

5a.

8a.

b.

c.

OR

. Hence evaluate f ffl*o^; x +a

Find the Z-transform of , , "

(i) (n + 1)'z (ii) sin(3n + 5)

222 *32
I-irrd the rnverse Z-transfbrtn of' ;----- ;-qrrorvr "' "' (, + 2)lz.- a)

17MAT31

(08 Marks)

(06 Marks)

(06 Marks)

Module-3
Find the two regression lines and hence the correlation coelficient between x and y from the

data. (08 Marks)
4 6 l^ l rn l

d .**.
b. Fit a second degree parabola to the following data: i. (06 Marks)

following iable:
x 3 4 5 6,.,,,t,,.- .7 8 I

IJ
f(x) 4.8 8.4 14.5 J. )o.^/. 52.8 73.9

that f (5) = 150 , f(7) : 392, f(l 1) : I 452, f(

data.

x I 2 J 4 5 ffitY 8 9 l0
v 10 12 16 28 28 36 4L 4g 40 50

Fit a second degree parabo to the lollowing data:

X i) I 2 Jl
i+

v I 1.8 1"3 ti o.J

Usine Newton's Backw ifference i
x 80 85 90 9s 100

f(x) s026 567 4 6362 7088 7854

-_? 4) = 30, f(6) =

interpolation formula find (105) from, (08 Marks)

interpolation polynomial that

(06 Marks)

(06 Marks)

Ii f(l)--3. f(31:9. i(4)=30. f(61=ll32 find Lagrange's

takes the same value as (x) at the given point"
5.2 ?th

x: 5 20 30 35 40

v: 10 t4 25 40 50 62

OR
(r a. Two variables x and y have the regression lines 3x+2y=26 and 6x+y:31. Find the

mean values of x and y and the correlation coefficient between them. (08 Marks)

b. Fit a curve of the form, y: aeb' to the following data: (06 Marks)
a.{.:

c. Using Newton-Raphson method find the root of xsinx+cosx =0 near x =,'. corrected to

4 decimal places. (06 Marks)

Using Regula-Falsi method find the root of xe':cosxin the interval 10, l) carrying out
four iterations. (06 Marks)

Module-4
1 a. Using Newton's forward and backward interpolation fortnulae, find (1) and (10) from the

(08 Marks)

52 rtl'
Evaluate Ilop xdx bv Sirnnson's ] rule with h : 0.1.J -' g

4

(06 Marks)

(06 Marks)

OR

divided difference formulae find (9).
Ir,1 06. 

2

Using Simpson's - rulc evaluat. I .-'- dx by taking seven ordinates.
3"-0



9 a" Verify Green's theorem

Using Gauss divergence theorem evaluate

where r' = 1* ' - vr)i* (y' - ,*)j* (r'
0<y<b and 0{z<c.

10 a"

r the rectangular parallel prped

Modulp-5
r", f(*v+y'h*+x'dy

C

bounded by y: *

17MA'r'3 r

and y ',, x:'.

(08 Marlrs)

0(x(a,
(06 Marxs)

(06 NIarl<s)

.tiiit.,

ove.

b.

c.

from ( 1, I ) to (2. 8),
Find the extremals ofthe functional with y(0):0 and y(1) = 1.

Show that Ceodesics on a plane arc straight lines.

*+rkr<rF
,.i

in the xy-plane, y - xl

(081\,lar*s)

(06 Nlarlrs)
(06 Martis)

-i'r--

'rLPry

j" ..

d-*.J

,@,
s

'si;.:"'

3 of 3

OR

c With usual notations derive Euler's equation. + - +f +'l= o .' ey dx (6y'J
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0. Evaluate I I J 
u--'-'Oz dy dx .

00 0

@ffiffiffi

Module-3
5 a' Obtain a reducation formula for Icos' xdx

J

+.r+b. If A=i-2j-3k, B=2i+j*k, C=i+3j-k
/+'\{+-\}/+-\

find(i) la*nl*le><Cl (ii) Axl BxCi (O7Marks)
\ l\ / \ /

[- + > ,) +l l--- r-] 2

c. Show that 
[ax 

b. bx c, cx a]: 
[a, 

U, c] . (07 Marks)

Mortule-2Module-2

-

a. Ify:(*'-r)' thenprovethat (l-*')yo*,-2xyn*,+n(n+l)y, (06Marl<s)

b. Find the pedal equation of the curve r' = a*(cosm0 + sin m0). (07 Marks)u. l'lll(J Lllg P9u4r vYu4tlulr ur lllv wul v w. f * @ \vvD rrrv

c. Show that the following curves intersect orthogonally r = a(l + cos 0), r = b(l - cos 0).

r'3ii. ., ',,i,i: , (07 Marks)
.. "t -.i .:'rilit ''i{;n OR "tli:,;fi

' :'-2 u3 -4a. Show tdut Jf + ,in X 
".t 

tx:i - '- + + .. using Maclaurin's series expansion.
. "') A 1A,"L w 

(06 Marks)

---\ .0u auAu 0u
6,.r.l.if u = eu,*orf(a*e, ; prove that bY: + a? = 2abu .

6ft.u.ri,Llt7" , ..]'S aY

cs-l

-+a"" =2abu. (07Marks)
Ay

',v =xy+yz+zx,w:X*Y*2" (07Marks)

(06 Marks)

(07 Marks)

(07 Marks)

I of2

:::

OR ."'

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

l+costr+isina

b. Express rhe complex number 
(t+ jXz l i) in the form a + ib.r-- -'--- -- 

(3 + r)
c. F'ind a unit vector normal to both the vectors 4i- j+3k and -2i+j*2k. Find also the sine

of the angle between thenr"

24
b. Evaluate f r+..tn 

^14 
- *'
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dy _ x+2y -3
dx 2x+y-'3

i&ri$ir" !
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*rkd<**

6a.

b.

OR

Obtain a re<lucation formula for 
J 

sin 
n x dx .

'-,lJ'
Evaluate 

i {.'rdxdy.

(06 Marks)

(07 Marksi

(07 Marks)

(06 Marks)

(07 Marks)

scalar function

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

cba

c" Evaluate J J I(r' +y' +z'
c-b-a

lzdyclx.

N{odule-4
'7 a. Aparticlemovesalongthecurve i=1-tr, y=1+t2 and z=2t-5.

(i) Determine its velocity and acceleration'

iiii Fincl the components of velocity anrl acceleration at t = 1 in the direction 2i+ j+2k.
(06 Marks)

b. FindthedirectionalA.r#iu.of,0= x'yz+4xzz at'(l,-2,-l)along 2i -i-2k. (07Marks)
+

c. If i=(x+y +az)i+(bx+ Zy-z)j+(x+ cy+22)k finda,b, csuchthat curlF=0 andthen

find $ such that F = VO . o7 Marks)

Also'",find a

9a.

b.

-W
"3 wd

a.

b.

Solve

Solve

Solve

10
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(i) A sensitivity of
(ii) A sensitivity of 10,000 f)V\.,,/'^,JY^
Find which voltmeter will read rnore accurately. Both the meters are used on the 150 V

)t,

b.

C.

Explain multirange voltmeter with a neat diagram. (05 Marks)

OR(Jt(
[-ist anc] explain the types of measurement erors. (06 Marks)
Thc mcter A has a range of 0-100V and multiplier resistance of 25 K(). The meter B has a

4a.

b.

Thc mcter A has a range of 0-100V and multiplier resistance of 25 K(). The meter B has a

llngc 0-1000 V and a rnultiplier resistance ()f 150 KQ. Both meters have basic meler
rcsistance of 1 KO. Find which meter is more sensitive. (0,1Marks)

Wliat is a thermocouple? Explain the different types of thermocouplc and r,r,hat are the
lirrritatiorrs of thermocouple. ( t0 Marks)

Module-2
Explain the working of linear ramp type DVM. (10 Marks)
Explain with a diagram, the working of digital PH meter. (10 Marks)

OROR
With tlrc help of ncat diagram, explain the working oIsuccessive approximalion type DVM.

r l0 Marks)
Witlr the help of a diagram. explain the operation of universal countertirncr. rl0 Marks)

Module-3

6 a. trxplain in cietail the working of cligital fr[r. oscilloscope and list the a<lvantages of DSO.

5 a. Wrth a neat
b. Explain in
c. [:xplain wo of sweep frequgncy generator.

b. i:.xplain general putrse characteristics.
c. Irxplain in detail the working of function generator.

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

(10 Marks)
(04 Marks)
(06 Marks)

'.i"..lrii$i

"'l;lillllrrunL{

I of2

T hird Semester B.E. Degree Examination, Aug.iSept.2020
Electronic I nstrumentation

t7EC32

Max. Marks: 100

each module.

$m$ffiffiffi
USN

Tirnc: J lrrs.

Note: .,lnswer any FIYE full questions, choosirtg ANE fuV



b.

8a.

b.
U.

9a.

t7F.C32

Explain in detail the working "r*m#oscillaror and find the parallel R and C rhat

causes a Wien bridge to null with the fbllowing components values:

Rr :2.7KQ,R2:22K{l,Ci:5pF,R+:100Kf)andtheoperatingfrequencyis22ldlz..

Explai* and derive the balance equation of *fr"ut stone bridge and menfion rt . li,-,tlll Lll'u')
(04 i!larks)

Wliat is Meggar? Explain basic Meggar circuil" t08 Nlarks)

0R.
Explain ancl clerive expression for Maxwell's bridge. Il bridge constants are ( r).: trrl-.l,xplam and denve expresslon lor Vlaxwell-s DIlOge. II Dflqge constants ofe t, r "' ll.) l-rr,
Rr : 1200 CI, R2 : 700Q, R: : 300 O. F'ind the resistance and inductance of coil. (08 N'Iarks)

Explain Wagner's earth connection^ (06 !Iarl<s)- _r'--__- -'o__ -_ - ---
Explain with a diagram the operation of stroboscope. (06 Marks)

NIod
List the factors to be considered while sel

Derive explession for the gauge factor X

)f:+=+ii

10

Derive explession for the gauge factor K : 1 * 2$ ant
strain gauges with a neat diagram.
What is transistor? Explain different form of thermistor.

$

2p, and explain the bonded

(05 \larks)
res istancc wire

(10 \larl<s)
(05 \larl<s)

(04 NIarks)
(08 NIarl<s)

(08 Marks)

* 111;1;11tt" ,"]i

d" "dts*
4 ,.*"{

ini

;.:rijlll$r, 2 of2

tui:
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i 0{r

(10 Marti;)
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odule- I
Ar lor conrmon emittcr fixcd bias configuration r.iSit::

e. ir

3 a" Explain the construction and working principte of n-channel JFtsT and draw' 1l':'-r

characteristics. {08 M,r lt '

b. Derive an expression for Zi,Zo and A" of FET self bias configuration with bypassed Rs." (08 Malk;'

i!ffi:ir:r' 2s\)

2v9

-"' =ro -A)'955 -. \ /-*
Zr

(tl&

v\ .1*- - r*Vvf ' _ *O)r>
Ycs

&'1
I
Za

d! I'j&itllSl$ Fic.Qa(b)
I of2

W@T$WW
[Il

Third Semester B.E. Degree Exami ion,
Analog Elect-ronics

Time:3 hrs.

Note: Answer any FIYE full qu

l)erive expressions for Zi,
hybrid equivalent model.

b.

c"

Draw and explain the
significance ofeach
Calculate DC bias vol

'*'..,.,)' " - ''tiL.'t .-.... "

OR
2 a. Derive the expression for Z;, Zo and Ao for emitter follower configuration using ." 

?oot".*r,
b. Define h paramgt,lls and derive h parameters modei of CE-BJT. (L0 Marl<s1

.,:..,. . i,,:tl

Nlodule-2
:-':ri.,,,,.- .'':t:

(08 Malk;:
c. Distinguish between JFET and MOSFET. {u4 Muli< '

OR
4 a. Draw the JFET common gate configumtion circuit. Derive Zi,Zo and A" using small signi'1

model' ( to va.t'
b. The fixed bias configuration of Fig.Q4(b) has an operating point defined by V6sq: -2V ln'

Ipq:5.625 mA with Ioss = 10 rnA and Vp: -8V. Determine : (i) 8,,, (ii) 16 Gii),/.
(w) 2,. (v) Av

d-n model of transistor in CE configuration mentionirri'
t in nrtldel. (06 MarH',

currents for the Darlington configuration shown in Fig.Ql tc;.

.+

#V;

(10 Marl<r;,
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(o

b.

i\Iodule-3
Describe Miller effect and derive an equation for miller input and ouQut capacitanci; 

Marks)

Explain high-frequency response of FET amplifier and derive expression for cut off
f,requencies defined by input and output circuits (fHi and fir,,). (10 Marks)

OR
Determine the lower cut off frequencies for the voltage divider bias BJT amplifier with

Cs : l0 pl Cc : 1 pf, Cr. : 20 Ltf, Rs : 1 kf). R, : 40 k(), Rz : 10 kO, RE : 2 kf),
Ro:4 kO, R; :22kf., P 

: 100, rq: cLQ, Vcc : 20 V. (10 Marks)

Obtain the expressions for overail lower and higher cut-off frcquenctcs for a multistage
(10 Marks)anrp Iitr-rc r

Module-4
Derive the expressions for Zland Z,,rfor voltage series feedback connection type' 

(06 Marks)

Draw the circuit diagrarn of uni-junction osciliator and explain the principle of operation and

draw the characteristic cun'e. (08 Marks)

The following component values are given for the Wein-bridge oscillator of the circuit of
Rr : Rz:33 kf), Cr : Cz: 0.001Pb, R: :47 kQ, R4: 15 kf)'
(i) Will this crrcuit oscillatc?
(ii) Calculate the resonant fi'equency. (06 Marks)

/'%,:'TF

OR

6a.

b.

t.

c.

Lrt(
Briefly explain characteristics of negative tbedback amplifier. (08 Marks)

Detemine the voltage gain, input and output impedance with feedback for voltage seriesDetemine the voltage gain, input and output impedance with feedback for voltage series

feedback having A : -100. Rr : l0 kf) and Ro : 20 kQ for feedback of p : -0.1. (oa Marks)

Explain characteristics of quartz crystal. With a neat diagram, explain the crystal oscillator

in parallei resonant mode. (08 Marks)

9 i-r.

b.

1(} a.

b.
C.

Explain series fed class A power amplitier. Show that its maximum conversion n ts 25o/".
(10 Marks)

For a class B amplifier providing a20Y peak signal to a 16O load lspeaker) and a power

supply of Vcc : 30 V. Determine the input power, output power and circuit q. (10 Marks)

OR
Derive an expression tbr second harmonic distortion. (05 Marks)

Define voltage regulator. Explain the series voltage regulator using transistor. (08 Marks)

Derive an expression for conversion gain of class B push pull amplifier with neat circuit
diagram and waveform" (07 Marks)

,4irr"i6& -ll

'agf,*'

{<r<***
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(08 Marks)
(b) bV making

(06 Marks)

1a.
h

u

d

E
a
.i

-o
o(
O

'1: u

6=
x>tr^-

:
CA.FI

,: c.l
d:l
=v,
.J;

-O

a>
i2

LtD

Er"o

>.?
lc

a-;=
o.j

,) :1
,Ot^ tE

=?-, c,
'T,z'a

c al)

o=

=o
tt){
* c.l

o
o
7.

=d

a
c-
F

c" -l'hree

2 a. lJsing mesh clrrrent rnethod,
circuit shor.vn in ['ig. tJ2 (a)

*
)rlllvl

a. State ancl cxplain rcciprocity,n.or.,nY'l]@ (05 N'Iarks)

b, For tlre circuit shown in Fig. Q3 (b), lind the voltage Vx r-rsing sllper position theoren.L'
(08 Marks)

Fig. Q3 (b)
c. Find the voltage across the load of 1 I(Q connected betwcen the terminals a

circr-rit shown in Fig. Q3 (c) using Miliman's theorem.

GBG$ $.'GHEME

'l'hird Semester B.E. Degree Examination, Aug./Sept. 2020
Netvvork Analysis

Max. Marks: 100'f irnc: -l hrs.

Note: ,Artstyer ory FIVE f tl.l questiotrs, cltoosirtg ONE.full question from euch module.

Module-l
Ilrielly cxlrlair, the classif ication of electrical netu,orks.
Irind the clrrrcnt through 2 Q resistor lbr the ttetwork shorvn in the Fig. Ql
use o I' soLlrLre transformat ion technique.

r*lg. vr tDl
inrpedances are connected in delta, obtain the star equivalent olone network.

I;ig Ql (b)

Fig. Q2 (a)
b. Find the current i1 lbr the circuit shou,n in L-ig. Q2 (b) using noclal analysis. (10 Marks)

Fig. Q2 (b)

(06 Marks)

OR
find the power delivered by the depender.il voltage soLrrce in the

(10 NIarks)

€. r:

and b, for the
(07 Marks)

\r;:s* : ,,, .) j$,'n*

lof 3

Fig. Q3 (c)

rr,v

i

D"'r !

(
\ ''::':t'..:.t"::
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(05 NIarks)4a.
b.

OR

State and prove Thevinin's theorem.

Fincl the value of Rr fbr tl're circuit shown in Fig' Q4

t.rL ^ Ap,o +.JL-
f,r ry'., r" j--f\Atr<

lo:

- | ,1.""::, '' "Lu1Y I '

, L*-'*---L**-L****'j Fg' q+ 1c1

ModUlS-3

5 a. I;or the network shou,n in Fig. OS taL tfrc t**rtch is movecl l1'om position a to b at t:0 and

steady state is 
'cachcci 

at,osrtiou a. Fr,d t + tf ,, t:0'. Assrtnic that the capacitor is

irriri:rllrz rrrrclrar.led (08 Nlarks)
in it ial ly Ltttcltarged.

terminal's x and Y- ''"',,, 
.*.:-A

(0tt NIarks)

'fax

\,r:''1 
.u 1& t'o,oL,\,1 6 q,lr1:ai1

I :! o,\A{F

b. In tl,e network showtr ur Fig. Q5 (b), the srvitch is closed at t:0 with the capacitor

.' r-_.t * ,I .--. .r Figea(b)
I;or the circuit sliown in Fig. Q4 (c), lrncl the Norton's ecluii,alent circuit across the

di d)i
unchargcd. Find the values ol'i. 11. 

fi 
at t : O' (06 N'Iarks)

?*';)

r-!*

r,.l: O \o(LSLX _nAM-"-r
*e lY' \

.,-t: o tq!o'
[---my-"-t.,\

L-
t.. . ..,, 

1

-,ri:. r':,:,:::a .. . ::r \\at :

._*_-_-___r__/rf,1h i i.i I I r lVrL1 I JQ'L )" -
\ 't:o's - >.-I 1 -lq l )I ,{..o-z ^ ?,oG, U i\r'- -1 "-zr\t -\ 1 1... _ . ,".'r.....:t). I q I I... "' .' , ''.'.r,:. ,l: l q 1 I\tt1,,,:,.,.:.r......' ,li:.,,,,.:":t- I I ,1 I.::::,.,.- 

...,.::L,._ 't -, I I 1 11',:' ,,r,,.."".,,, ' \****--l-.'- ' Fig. Q5 (c)

OR

6 a. Obtain the Laplacc transfbrm of (i) Unit step firnction (ii) Unit Rar"np lunction (iii) Unit

in-tpulse function. (09 N{arks)

b. f inA the Laplace transform olthc pcriodic function shorvn in Fig. Q6 (b). (07 Ntarks)

?. 
'' !oe,\'* 

L:a-:r.' " Fig. e5 (b)

c. In the n:rwork shor,vn in Fig. Q5.(.), find il(0') and i;(0'). The circuit is in steady state lor
(06 Marks)

nijr ),+.

Fig. Q6 (b)

-r- i-* " tilr'*



C.

l7EC35
iiincl thc Laplace trauslbrur of the non-sinusordal periodic wavelbrm sltowu in Irig. Q6 (c).

(04 Marks)
*",

Module-4
7 a. What is resonance? Dcrive an expression for half power Aequcncics in series I{LC circuit.

b. Detl,e Q-factor, selectivity ancl banci*,itlth, 
(08 N{arks)
(03 Marks)

c. A series I{l.C circLrit l-ias a resistance o1'10 Q. an incluctarrce of 0.3 II and a capacitance of

Fig. Q6 (c)

100 prF. 
'fhe appliecl voltage is 230 V. liind tl

(i) 'l-he resonant fi'eLiuerlcy and qLrality lactor.
(it) Current at resonancc atlcl rrLrrrents al lorvet- ancl upper cLrtolf fi-eqrtencies.

(iii) Voltage across the inducttlr attcl capacitor itt resonilnce.

( iv ) lJancl rvrdth.

t
:I-

OR
tl a. lior thc circuit sho,vrr in ]rig. Q8 (a), clerive an expression 1br resonant fi'equency. (07Marl<s)

1...-

R

,,,1i:.,.. 
:

Show'.i.that,.' a two branch parallel resonaltt circuit is resonant at all fiequencies. If

Ir

Fig. Ql0 (b)

(09 Marks)

(08 Marks)
(12 Marks)

(08 Marks)
(06 Marks)

b.

9a.
b.

tts - It1 = .,tttr, u,here R. =sgsi,1.nL:c rn incluclor brunch, Rc': R.esistance in the capacitor
V c' I

(07 Marks)hr':rrtc h.

c. An incluctance coil of resistance 6 Q and inductance 1 mH is connected in parallel witli
alother brancl.r cor"rsisting of zr resistance of 4 Q with a capacitance of 20 pF. Find (i) 'fhe

resonant liecli,rcncy (ir) Current at rcsonance. The applied voltage is 200 V. (06 Nlarks)

Module-5
Derive thc z pararnetcrs in ternls o1'y paranteters.

Irincl i, trncl z parnnrcters for the netlvorlt shown in Fig. Q9 (b).

Fie. Qe (b)

OR
l0 a. Derive y paranteters in tcrlns of ABCD paralneters'

b. Determine the h paranteters, fbr the circr-rit shown in Fig. Q l0 (b).

c. Fincl thc ABCD parameters, for the circuit shorvn in Fig.Q10 (c).
I I I -1-: - . -1 

'tt' 
.'l.l '-,

I r); iJ-r.. 'l - i-1)- - { -'r .'1

.l *_r\rr { \1r-

i ' 
Fig. Q 10 (c)

***r<*
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3a.
b.

t7E.C36

Mlx. Marks: 100

(05 Ntarks)
(05 Marks)

char-qc Q2 : 60nC be at

(10 Marks)

Third Semester B.E. Degree Examination, Aug./Sep t.2020
Engineering Electi6liragnetics 

..-,,..

'I'ime: 3 hrs.

Note: Answer any FIVE full questians; clroosittg ONE full rluestion from eoch module.
o
'5
On
c
nI
5

D
d
O

92 tr

-Ll
ar)

.= a'.1

-.ttr.T;'
J=
?=

a>
a:

a'E
a-*
O!
ac
i\
o'IfaL-

aa
i-,

'ic
o!

/)..=

a:
2i)
a.-
cLo

O=

o<
*: ci
O
o
Z
d

C.

:

1 a.
1-
L'"

N{ otlu te- I

Statc anrl cxplain Cou[omb's Larv in r,'cctor lonl.
Dcfinc clcctric fle ld intensity and elcctric l)ux ctensity.

Lct a poiut charge Qr : 25nCl bc iocatccl at P1(4, 2, 1) ancl a

P:t l. {. I ).
i) 11' e : e o, linci elcctne licld intcnsity (E) at Pr( 1, 2, 3)

ii) At rvhur poirrt trrt thc Y ari: i- E1 = g.

OR
2 a. Ciiven a 60pr(' point charge locateci at the origin, tind the totai electric flux passing through

i)Thatporliotto1-thcspltcrcl'''''26ct-t-tborincieclb;- 0<0< tr antl ()<0< n

ii) Thc close d surface cle lined by p : l(rcrn and z - + 26ctt't (07 Nlarks)

b. Derive an expression fbr electric tlelc'l intensity at a distant point due to infinite lirte charge

clistribution. (08 Marks)

A lrnifonl volume charge dcnsity of 80pC/m3 is prcsent throughout thc region

Srnn'i < r < 10mrn. Let p.: 0 for 0 < r < Stnm.

i) Irincl thc tutal chargc inside thc sphcrical sttrlace r - l0mm

irr Firrd D, al l' - l0ntttt

iii) If there is no charge for r > l0mm, frnd D. at r : 20rnm. (05 Marks)

Module-2
State and prove Causs law. (05 Marks)

I)etenrine the u,ork dor.re in carrying a 2prC chargc fiorn (2, 1, -l) to (8,2, -1) in the field

L:-ya\+xlt,along
i) tl,e parabola * - 2y'

8

(7 - 3y)

c.

c. I)etermine an expression for the volume charge density associatecl with each fi freta

fbllorving :

' zlrv 2xl 2xrv
i)D= ',1 *- -'3v--.'J,

ZZ,Z

ii) D = zsin $ao + zcos0r., * psin (ra,

)
iii) D =sinOsin$a, +cose sin$au +cos$a.,. (07Nlarks)

lof 3
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4a.

Lr'

5a.
b.

OR
Two r-rnifonr line charges, SnCl/m each, are located at x: 1 ,z:2 and at x'- -1 'y:2 in Iiec

space. If the pore,tial al the origin isl0gV, llnci V at P(4. 1. 3). (0tl Marhs)

Withintlrecyiincler.p:2.(|<z'<.l,llrepotctrtialtsgil,'err|.,--u':100.50p-150psin$V.
),

Finrl V, l:, D anci pv at P( 1 . 60', 0.5 ) in tlec spacc (08 vlarks)

(04 Marks)Dclir e cqtlati()n o l' ctlttt inLrity.

N'loclule-3

Derive Poisson's ancl Laplaces equatiotl' (05 Marks)

A uniform vOluntc charge has constant clcnsity Pr.: Pu clirni. and tllls thc regiol] r < a, in

which pc;n-rittivity'e'is assunlcLl. A conclucting sphcrical shell is locatcd at 1 ': a atrd is

hctd at groltncl Potential. Firrd :

i) the potential cvctYr'vherc 
,

ii) the electric tielcl intensrt-v, E everyurhere '

c. Explain Biot-Sar':irt's larv,

()lt

77E.C36

(09 \'Iarks)

(06 Marks)

(07 illarks)

(07 NIarks)

(06 Nlarks)

a. State anrl prove Stoke's theoretn. (05 Marks)

b. A solid conductor ol cilcr-rlar cross-scction uith a radir,rs clI'5um has a conductivity that

varies with radius. The concluctor is 20m long, and there is apotential diffbrence ol0.1V DC

betwceu its trvo ends. Within conductor, I'{ : 105p2a,p Ainl'

i) Find 'o' condr-rctivity as a furrction p charge dcnsity

ii) What is the resistance betr'veen the two cncls? (()tMarks)

c. A straight conductor of length '2L'caryirlg a curent 'l' coincidcs with z direction. Obtain

an expicssion lbr vector nltgnetiu potcntial at a poilit in a bisecting plane of the conductor'

(07 Marhs)Also find magnetic flux density 6 at that lroint.

Module-4
a. The point cl.ralge Q : l8nC has a velocity of 5 x 106m/s in the dircction :

a1 : 0.(r0ar + 0.75au + 0.30a,

Calculate the magnitucle of the force exeficd on the charge by thc field :

ir B= 3a, t-4au-6artttT

ii) E, = -3a.x + 4a, + 6arkV / lrr

iii) rj unA i, u"ting together.

b. Obtaur an expression fbl thc forcc betlveen diflbrential currcnt elcnlctlts.

c. Writc a llotc on magnc'tic borrnclary corlditjons.
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tl a.

OR
Find the rnagnetic fietd intensity'H' insidc a magnetic nraterial. given the following :

it M - 100 A nr. pr - 1.5, l0'Il rrt

ii) B:200p1T, 2.,,,- 15. (06Nlarks)

Dcr:ivc an e xprcssion tbr cnergy storcd in thc nlagnctic flcld. (06 Marks)

.\ clln'ent clcn"rcr-rtltdlt - l0 rarA.m is loeutcrl at Pr(1. ().0)lnotheLcurrcntelement

I .l I - l1) "l rr. 3lr, .1 r,1 ,\.nr i. loe ut.',.1 irt P' (-1. (). ()1 rinrl bt,tlt at'c rn {i'cc space :

i) Fincl lbrcc excrtcd on lldl1 by I1cll1

ii) Find torce e rcrted on irdlr b-v I:cll:. (08 Marks)

N{oclule-5
De hne Faradar,'s larv. l)crive Maxrvell's equation trom Faraday's lar.v in point 

""1;, Marks)

Lc-t Lr 3 x l0 tH nr. e I.2 x 10 "'Fitn. and o 0 everywhere. If

il = I cos(l 0"'t px )arA i r11 , Ltse Marvvell's

Dcrive lrrave ec[tations in fi'ee spacc ior a unrfbrm ;llalre wave'

OR
State ancl prove Poynting's theorcrn.

Disctrss wave l)r'opagation in good coll(luctor.

A certlin lossless material has pt, : 4 and €,. : 9. A l0MHz unilom plane wave is

propagating in the cr, clirection u,ith Eru =,t00V1m and Eyu = Ur, =O at P(0.6.0'6,0'6) at

t : 60r,s. Fincl 'p', 2', v,, and q. (05 Nlarks)

b.

c.

9a.

b

10 a.

b.
C.

(-.

)+
ecluations to obtair"r cxpressions for D and E

(06 Marks)
(07 Marks)

(08 Marks)
(07 N'Iarks)

>F*>F>k>k
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