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USN

Time: 3 hrs.

17MAT31

n;;}lon, Aug./Sept. 2020
atics - 111

Third Semester B.E. Degree Exam
Engineering Math

. Max. Marks: 100

Note: Answer any FIVE full ques :o”ﬁ;s,jéhoosing ONE full q‘ui‘es”fiion from each module.

Find the Fourier series to represent the periodic function f(x)=x-x*> from x=-7 to
X=T. . e B (08 Marks)
The following table gives the variations of periodic current over a period.
t sec 0 | T T T | 2T | g T

6 |3 |2 | 3 6

A amp, | 1.98 | 1.30 | 1.05 | 1.30 | -0.88 [ -0.25 | 1.98

amplitude of the first harmonic.

Expand A as a Fourier series upto first harmonic. Obtain t

- (06 Marks)
Find the half range cosine series for the function £ (x ~1f in 0<x <1. (06 Marks)
Find the Fourier series‘; : 0,3). s ‘ (08 Marks)
Obtain the constant term and the coefficients of the first sine and cosine terms in the Fourier
series expansion of y as given in the following table: T (06 Marks)
2|01 |23 |4 |5 |64 '
y: |9 182428126209~ o
Obtain the half-range sine series for the function, -
X 0<x< IE - g
f(x)= Aoy o (06 Marks)
%I ox<plf
- Module-2
L [2*-x", <a
Find the  Fourier transform of f(x)= ' Hence deduce that
' 0: ]X‘ >a
j (sinx - ? cosx) cos Ay (08 Marks)
Find the Z-transform of,
() cosn6 and (i1) coshnB (06 Marks)

Solve y, ., +6¥; y, =2" with y, =0=y,, using z-transforms technique. (06 Marks)
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OR

Find the Fourier cosine transform of e . Hence evaluat (08 Marks)

Find the Z-transform of;

(i) (n+1)° (i) sin(3n +5) (06 Marks)
) : 2z° +3
Find the inverse Z-transform of 22 R ) (06 Marks)
(z+2)z=4)
‘Module-3
Find the two regression lines and henu, the correlation coefficient between x and y from the
data. - (08 Marks)

x[1 ]2 [3 |4 [5 )67 [8 |9 |10
y|10]12[16][28 |28 |36 |41 |49 40|50
Fit a second degree parabola to the following data: (06 Marks)
x[0|1 |2 |3 |4
y|[1]1.8]13}25]63
Using Newton-Raphson method find the root of xsinx+cosx =0 near x=n corrected to
4 decimal places B (06 Marks)

™ e ;;OR
egression lines 3x +2y=26 and 6x+y=31. Find the

ctween them. (08 Marks)
(06 Marks)

Two vanab es x and y have the 1
mean values of x and y and the ‘:c rrelation coefficient
Fit a curve of the form, y =ae™ to the following data
x: |5 |15/20]30]35]40 '
y: | 10| 1425|401 50| 62 "
Using Regula-Falsi method find the root of xe" =cosXx in the interval (0, 1) carrying out

four iterations. - , (06 Marks)
Module-4

Using Newton’s forward and backward mterpolatlon formulae find f(1) and (10) from the

followmg table: o, (08 Marks)

374 5 J6 17 18 ]9
f(x) 4884 14.5]23.6(36.2|52.8[73.9

Given that f(5) =150, f(7) = 392, f{11) = 1452, f(13) = 2366, f(17) = 5202. Using Newton’s

, ‘ _dlv1ded dlfference formulae find f(9). (06 Marks)
1 "lfd ” 0.6 ‘ '

Using Simpson’ sg rule evaluateﬁjy,, e «* dx by taking seven ordinates. (06 Marks)

Using Newton’s Backward difference interpolation formula find f(105) from, (08 Marks)

X |80 |85 90|95 100
f(x) | 5026 | 5674 | 6362 | 7088 | 7854
It f{l)=~3, f(P=9, 1(4)= 30, f(6)=132 find Lagrange’s interpolation polynomial that

takes the same Value as f(x) at the given point. (06 Marks)
' th

Evaluate jlogc xdx by Simpson’s % rule with h=0.1. (06 Marks)
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Module-5 St
Verify Green’s theorem for §(xy+ y? )dx +x°dy WherejC”ié bounded by y=x and y = x°.

C

{08 Marks)

Using Gauss divergence theorem evaluate _U E
S

_over the rectangular pafﬁlilel piped 0<x<a,

where F= (x2 —yz)f+(y2 -zx)jq- (22 _
0<y<band 0<z<c.

(06 Marks)

With usual notations derive Eule (06 Marks)

; OR
If E: (5xy —6x° ); +(2y~4x); evaluate ﬁ:.df aldng the curve C in the xy-plane, y = x’
from (1, 1)to (2, 8). (08 Marks)

Find the extremals of the functional with y(0) =0 and y(1)=1.
L (06 Marks)

Show that,G'eQ‘deréics on a plane arc straight lines. (06 Marks)

Sk ok ok ok ok
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+38

USN 17MATDIP31
Third Semester B.E. Degree Examination, Aug./Sept. 2020
Additional Mathematics - |
Time: 3 hrs. Max. Marks: 100

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

1 a Find the modulus and amplitude of

1+cosa +isina Iy
b.  Express the complex number_(.%_)(_ziﬂ

+1)

C. Find a unit vector normal toboth the vectors 4i— ]+3k and —2i+ j—2k. Find also the sine

(06 Marks)

in the form a +1b ) (07 Marks)

of the angle between then, - (07 Marks)
2 a (06 Marks)
b.

(07 Marks)

c.  Show that Fx g, bx 2, ;-c)x'aa_ ‘ (07 Marks)

3 (06 Marks)

b. £ 0). (07 Marks)
Show that the followmg curves mter ot Orthogonally r= a(l +c0s0), =b(1-cos8).

~ % W (07 Marks)

4 .. using Maclaurin’s series expansion.
(06 Marks)
(07 Marks)
2 V=Xy+yZ+zX, W=X+Yy+Z. (07 Marks)
g Module-3
5 a. Obtain a reducation formula for fcos” xdx . (06 Marks)
2 #
b. Evaluate I (07 Marks)
0
c. Evaluate J‘J‘ Iex*y*zdz dydx. (07 Marks)
S 00 0
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OR
6 a. Obtain a reducation formula for Jsin“ xdx. (06 Marks)
L=y
b. Evaluate I ijy dxdy . (07 Marks)
0 0
cba
c. Evaluate j I(xz +y?+ zzlizdydx. (07 Marks)
—c—b-a
7 a
(i)  Determine its velocity celeration.
(i) Find the components locity and acceleration at t=1 in the direction 2i+ j+2k.
" (06 Marks)
b.
%
(07 Marks)
8 a (06 Marks)
b. (07 Marks)
c. Show that F=(y+2z)i+

& such that = vVo. (07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

10 (06 Marks)

(07 Marks)

(07 Marks)
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USN | 17EC32

L |

Third Semester B.E. Degree Examination, Aug./Sept.2020
Electronic Instrumentation

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questtons, choosmg ONE full questzon from each module.

Module 1 :
1 a. Explain with suitable example accuracy and precision. ; (05 Marks)
b. What is loading effect? A" Slmple circuit of Ry = 20 Q and Ry = 25 Q connected to a 250 V
dc source. If the voltage:across R; is to be measured by the voltmeter having
(1) A sensitivity of 500 Qv
(i) A sensmVlty of 1 0, 000 QV

...........

range. ' : (10 Marks)
c. Explain multlrange voltmeter with a neat dlagram (05 Marks)
- OR
2 a. Listand explain the types of measurement errors. (06 Marks)

b. The meter A has a range of 0-100V and multiplier fesistance of 25 K€: The meter B has a
range 0-1000 V and a multiplier resistance of 150" KQ. Both meters have basic meter

resistance of 1 KQ. Find which meter is more sensmve (04 Marks)

€. What is a thermocouple" ‘Explain the dlfferent types of thermocouplc and what are the

limitations ofthermocouple iy (10 Marks)
Module-2

3 a. Explain the working of linear ramp typf* DVM. (10 Marks)

b. Fxplam w1th a diagram, the worklng of digital PH meter (10 Marks)

| OR .

4 a  Withthe help of neat dlagram explain the workmg of successive approximation type DVM.
(10 Marks)
b. With the help ofa d1agram explam the opetatlon of universal counter timer. (10 Marks)

Module-3
5 a. With aneat block diagram, explain the general purpose of CRO. (08 Marks)
b. Explainin detail the working of square and pulse generator. (06 Marks)
c. Explain working of sweep frequency generator. (06 Marks)
b OR

6 a. Explain in detail the working of digital storage oscilloscope and list the advantages of DSO.
(10 Marks)
Explain general pulse characteristics. (04 Marks)

¢. Explain in detail the'working of function generator. (06 Marks)

1 of2
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Module-4
Explam in detail the working of Wien bridge oscillator and find the parallel R and C that
causes a Wien bridge to null with the following components values:

R, =2.7KQ, R, =22 KO, C; =5 pF, Ry =100 KQ and the operating ﬁequency is 2.2 kHz.
(08 Marks)

Explain and derive the balance equation of wheat stone bridge and mentlon the limitation.
A (04 Marks)
What is Meggar? Explain basic Meggar clrcult. ' (08 Marks)

OR '
Explain and derive expressmn for Maxwell’s bridge. If bndge constants are C, = 0.5 uF,
R;=1200 Q, Ry = 700Q2, R3 = 300 Q. Find the resistance and inductance of coil. (08 Marks)
Explain Wagner’s earth connection. (06 Marks)
Explain with a diagramthe operation of stroboscope. (06 Marks)

. Module-5
List the factors to:be considered while selectmg transducers. (05 Marks)
Derive expression for the gauge factor K=+ 2p and explain the bonded resistance wire
strain gauges with a neat diagram. (10 Marks)
What is transistor? Explain different form of thermistor. (05 Marks)
OR
List the advantages of LVDT. Ny ; (04 Marks)
Explain the construction, principle and operation of LVDT. Wy (08 Marks)
Explain with a diagram the operation of resistive pressure transducer. (08 Marks)
* ok ko W
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.

17EC33

Third Semester B.E. Degree Exammatwn, Aug./Sept.2020
Analog Electromcs

| :Myax Marks: 100

Note: Answer any FIVE full questtons choosmg ONE full questton from each module.

odule-l
nd Aj for common emitter fixed bias configuration using
(10 Mark )

Derive expressions for Z;, Z
hybrid equivalent model.

Draw and explain the

Fig.Ql(c)_' > (04 Marks)
OR
Derive the expressmn for Zl, Z,and A, for emltter follower conﬁgurat1on using r. model.
, (10 Marks)
(10 Marks)

rking pr1n01ple of n-channel JFET and draw the

> construction an

characteristics. (08 Marks)
Derive an expression for Z; and Ay of FETL, self blas configuration with bypassed Rs.
‘ , (08 Marks)
.- Distinguish between JFE nd MOSFET. (04 Marks)
: OR
Draw the JFET common gate conﬁguratlon circuit. Derive Z;, Z, and A, using small s1gml
model. . (10 Marks)

The fixed bias. conﬁguratlon of F1g Q4(b) has an operating point defined by Vgsq = -2V and
Ipg = 5.625 mA with Ipss = 10 mA and Vp = —8V. Determine : (i) gn (i) ra  (ii1) Z
(iv)Z, (v) Ay

20V
&
C; 2( —
+ e—«*) C2

( M | T
\/» ; —= g N / Vf;:;-—%\/.uﬁ A‘]

M?

Fig.Q4(b) (10 Marks)
1of2
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Module-3
Describe Miller effect and derive an equation for mﬂler input and output capacitance.
(10 Marks)

Explain high-frequency response of FET amphﬁer and derive expression for cut off
frequencies defined by input and output circuits (fH, and fiy,). , (10 Marks)

Determine the lower cut off frequencms for the voltage divider blas BJT amplifier with
Cs =10 uf, Cc =1 uf, CL—ZOufRs—le R1—4OkQ Rz—lOkQ Rg = 2 kQ,

Ro=4kQ,R.=22kQ, B= 100500 =0, Vee = 20 V. i (10 Marks)

Obtain the expressions for overall lower and higher cut- off frequencies for a multistage

amplifier. i B (10 Marks)
Module-4

Derive the e:xp1ess1ons for Zicand Z for volta;:e series feedback connection type.
(06 Marks)

Draw the circuit dlagram of uni-junction oqcﬂlator and explain the principle of operation and
draw the characteristic curve. (08 Marks)
The followmg component values are glve for the Wein-bridge oscillator of the circuit of

R, = : =C=0.001pub, R3 47 kQ, R4—15k.(2

(1) Will this c1rcu1t oscillate? . :

(i) Calculate the resonant ﬁequency (06 Marks)
OR N

Briefly explain characterlstlcs of negative feedback amplifier. Ty (08 Marks)

Determine the voltage gain, input and output impedance with feedback for voltage series
feedback having A =-100, R, = 10 kQ and Ro = 20 kQ for feedback of B =—0.1. (04 Marks)
Explain characteristics of quartz crystal With a neat dlagram explam the crystal oscillator

in parallel resonant mode. ’ , (08 Marks)
Explam series fed class A power amphﬁer Show that its maximum conversion m 1s 25%.
(10 Marks)

For a class B amplifier prov1dmg a 20 V peak 51gna1 to a 16Q load (speaker) and a power
supply of Vec =30 V. Determme the mput power output power and circuit 1. (10 Marks)

Derive an expressmn tor second harmomc 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)

% koK ok ok




Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to cvaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

USN ; 17EC35

Third Semester B.E. Degree Examination, Aug./Sept. 2020
Network Analysis
Time: 3 hrs. o Max. Marks: 100

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

Module-1
1 a. Briefly explain the classification of electrical networks. : (08 Marks)
b. Find the current through 2 Q resistor for the network shown in the Fig. Q1 (b) by making
use of source transformation technique. (06 Marks)
) A g 5“?““ ;

R e W~ 7y
T e Sy i d A i
CEE SO S <= 5‘/\. x4 \\i\j ,__,.\_j

‘ 1 <l :}; 3 Nx Ny J i
= ;\(f?,} 7}{'% e i} 75 %’cﬁi ‘nﬁé\’ 1A
| ! | 5
T T WA, M’ -

¢. Three impedances are connected in delta, obtain the star equivalent of one network.

(06 Marks)
OR
2 a. Using mesh current method, find the power delivered by the dependent voltage source in the
circuit shown i Fig. Q2 (a). _ (10 Marks)
,,,,,,,,,, 'L e ——
L B | B
Cyedon B2 |
Tler | g
+ 5
200, Z\ S e \%/ % LY ;
SR . Fig. Q2 (a)
b.  Find the current i, for the circuit shown in Fig. Q2 (b) using nodal analysis. (10 Marks)
E\” i —
A L.
old 'ﬁ(fxfi \\“ff-—"*-—:)l'gﬁ")\ii, %Jlﬂ
2ol2v} \T/ : M}w— /i\/ L j
\ _\m ............ X — Flg Q2 (b)
Module-2
3 a. State and explain reciprocity theorem. (05 Marks)
b. For the circuit shown in Fig. Q3 (b), find the voltage Vx using super position theorem.
(08 Marks)
~ 1 GA
2o [
%f’“\ﬁ’t’ ()t
: i A A
\évm”‘*r;r ')3 % cEer P
L1 o Fig. Q3 (b)
¢.  Find the voltage across the load of 1 KQ connected between the terminals a and b, for the
circuit shown in Fig. Q3 (¢) using Millman’s theorem. (07 Marks)
L B
f2wnz e ::51“,», J
1 I 1 1N
L v p ...
j‘ Eov T:LQ N
R SR S
b Fig. Q3 (¢)
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OR .
4 a. State and prove Thevinin’s theorem. “
b. Find the value of Ry for the circuit shown in Fig.

(05 Marks)
Q4 (b) for which the power transferred to
the loading maximum and also find the maxnmum power transferred.
4 \w_mmﬁ.l_m_pyf \,w -t

(07 Marks)
-
SES. - T
tov 7 1 3 39 =
-1 % 4
i | L Flg Q4 (b)
¢ For the circuit shown in Fig. Q4 (c), find the Norton’s equivalent circuit across the
terminal’s x and y. (08 Marks)
= P02
e vre LNW L i X
,J?«% o E \{:
;c;\,zi ..... LA C’p 3’ pESS2g
| PR S
e " Fig Q4 ()
Module-3
5 a. For the network shown in Fig. Q5 (a), 2). the switch is moved from position a to b at t = 0 and
di d’
steady state 1S reached“at position a. Find 1, —, d—7 at t = 0. Assume that the capacitor is
» at £
initially uncharged. (08 Marks)
I ] e
W.A;,’,M .@E—M’ w’\s’\/\"wmﬁ{\w”ﬂ
\Q?\”' L=0

j"- O\l R
T
b.

J Fig. Q5 (a)
In the network shown in Fig. Q5 (b), the swm,h is closed at t = 0 with the capacitor
uncharged. Find the values of i

1 d i
Cdt att =0 (06 Marks)
dt dt :
\{’kj | Memrs .
NW
,,,,,, ,m\é =
LooN _ 2

I

Flg Q5 (b)
c. In the network shown in Fig. QS (c) find 1;(0") and 1L(0 ). The circuit is in steady state for
t<0. ' :

(06 Marks)
,r-_h'm”ﬂx Ty ¢
!i. R}# ] )\\L"H A\“ o
— e ::/; . > ne
RNA(\%} :A/J\ ’\\ﬁ *zi,\)

Fig. Q5 (¢)
OR
Obtain the Laplace transform of (i) Unit step function (i) Unit Ramp function
impulse function.

Find the Laplace transform ofthc periodic function shown in Fig. Q6 (b).

(iii) Unit
(09 Marks)
(07 Marks)
éf\u /K ,
\

Fig. Q6 (b)
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c. Find the Laplace transform of the non-sinusoidal periodic waveform shown in Fig. Q6 (¢).

(04 Marks)
- ”t\i;
| Fig. Q6 (¢)
Module-4
7 a. What is resonance? Derive an expression for half power frequencies in series RLC circuit.
(08 Marks)
b.  Define Q-factor, selectivity and bandwidth. (03 Marks)

C. A series RLC circuit has a resistance of 10 Q, an inductance of 0.3 H and a capacitance of
100 uF. The applied voltage is 230 V. Find
(1) The resonant frequency and quality factor.
(i) Current at resonance and currents at lower and upper cutoff frequencies.
(iii)  Voltage across the inductor and capacitor at resonance.

(1v)  Band width. (09 Marks)
OR
8 a. For the circuit shown in Fig. Q8 (a), derive an expression for resonant frequency. (07 Marks)

| Fig. Q8 (a)
b. Show that a two branch parallel resonant circuit is resonant at all frequencies. If
r—" 4
L . o . : .
Ry =Rc= \/ c’ where R =resistance in inductor branch, Rc = Resistance in the capacitor
branch. ‘ (07 Marks)

¢.  An inductance coil of resistance 6 Q and inductance 1 mH is connected in parallel with
another branch consisting of a resistance of 4 Q with a capacitance of 20 uF. Find (1) The

resonant frequency (ii) Current at resonance. The applied voltage is 200 V. (06 Marks)
Module-5
9 a. Derive the z parameters in terms of y parameters. (08 Marks)
b. Find y and z parameters for the network shown in Fig. Q9 (b). (12 Marks)
- S S ;\‘ s
NS ”:l 9 .0 a‘;‘;—; o5 N
1 &
DR I WP u— S iR
Fig. Q9 (b)
OR
10 a. Derive y parameters in terms of ABCD parameters. (08 Marks)
b. Determine the h parameters, for the circuit shown in Fig. Q10 (b). (06 Marks)
|2 Ty o
ko " \; ‘V,,,TNMN)\«.‘”’“ T '*’i'j
e i‘i < \2 2 N2
o 12
} 5
| [ o )
[ B M,é,m._www Flg Q 1 0 (b)
¢. Find the ABCD parameters, for the circuit shown in Fig.Q10 (c). (06 Marks)
) w\l“,}g g ,.\Ai , -‘(; ?';‘;
\543 % Sl il
co=———""" Fig Q10 (c)
H sk ok sk ok
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USN | | 17EC36
|

Third Semester B.E. Degree Examination, Aug./Sept. 2020
Engineering Electromagnetics

Time: 3 hrs. Max. Marks: 100

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

Module-1
1 a. State and explain Coulomb’s Law in vector form. (05 Marks)
b. Define electric field intensity and electric flux density. (05 Marks)

c. Let a point charge Q; = 25nC be located at Pi(4, =2, 7) and a charge Q2 = 60nC be at
Py(-3, 4, -2).
1) If € = ey, find electric field intensity (E) at P5(1, 2, 3)

i) At what point on the Y axis is Ex = 0. (10 Marks)
OR
2 a. Given a 60uC point charge located at the origin, find the total electric flux passing through
g ; 5 ; . : i
i) That portion of the sphere 1= 26cm bounded by 0 <6 < Z;— and 0<¢ < =
ii) The closed surface defined by p = 26cm and z = + 26¢cm. (07 Marks)
b. Derive an expression for electric field intensity at a distant point due to infinite line charge
distribution. ~ (08 Marks)

¢. A uniform volume charge density of 80uC/m’ is present throughout the region
8mm <1 < 10mm. Let p,= 0 for 0 <1 < 8mm.
i) Find the total charge inside the spherical surface r = 10mm
ii) Find Dyatt = 10mm ‘

iii) If there is no charge for r > 10mm, find Dy at r = 20mm. (05 Marks)

‘ Module-2
3 a. State and prove Gauss law. (05 Marks)
b. Determine the work done in carrying a 2puC charge from (2, 1, —1) to (8, 2, 1) in the field

Lo

E =ya, +xa,along
1) the parabola x = 2y°

ii) the hyperbola x = (08 Marks)

(7-3y)
c. Determine an expression for the volume charge density associated with each D field
following :
> 4xy 2x* 2x7y

1) D=—ay+—7a8y+
z z z

=
i) D =2zsin ¢a, +zcosq)a¢ + psin ¢a,

iii) D =sin Osin ba, + cosBsindag + Cosd)a(b. (07 Marks)
1 of 3
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OR
Two uniform line charges, 8nC/m each, are located at x= l,z=2and atx =-1,y=2 in free
space. If the potential at the origin is100V, find V at P(4, 1, 3). (08 Marks)
Within the cylinder p =2, 0 < z < 1, the potential is given by v = 100 + 50p + 150p sin ¢V.
Find V,ED and py at P(1, 60°, 0.5) in free space. (08 Marks)
Derive equation of continuity. | (04 Marks)
Module-3
Derive Poisson’s and Laplaces equation. (05 Marks)

A uniform volume charge has constant density pv = po C/m°, and fills the region 1 < a, in
which permittivity ‘€’ is assumed. A conducting spherical shell is located at 1 = a and is
held at ground potential. Find :

i) the potential everywhere

ii) the electric field intensity, E everywhere. (09 Marks)

Explain Biot-Savart’s law. (06 Marks)
OR

State and prove Stoke’s theorem. W (05 Marks)

A solid conductor of circular cross-section with a radius of 5mm has a conductivity that
varies with radius. The conductor is 20m long, and there is a potential difference of 0.1V DC

between its two ends. Within conductor, H = 105p2a¢, A/m.
i) Find ‘o’ conductivity as a function p charge density
ii) What is the resistance between the two ends? (08 Marks)

A straight conductor of length ‘2L’ carrying a current ‘I’ coincides with z direction. Obtain
an expression for vector magnetic potential at a point in a bisecting plane of the conductor.

: 72
Also find magnetic flux density B at that point. (07 Marks)

Module-4

- “The point charge Q = 18nC has a velocity of' 5 x 10°m/s in the direction :
ay = 0.60a, + 0.75a, + 0.30a,

Calculate the magnitude of the forcé exerted on the charge by the field :

i) B= —3a, +4a, +6a,mT

1) E= —3a, +4ay +6a,kV/m

111) g and Eacting together. (07 Marks)

Obtain an expression for the force between differential current elements. (07 Marks)

Write a note on magnetic boundary conditions. (06 Marks)
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OR
Find the magnetic field intensity ‘H’ inside a magnetic material, given the following :

) M=100 A/m, p=15x10"Hm
ii) B =200uT, Y= 15. A ; (06 Marks)

Derive an expression for energy stored in the magnetic field. . k (06 Marks)
A current element I,dl; = 10"’421Z A.m is located at Py(2, 0, ()) another current element
Idl, = 10™[ay — 2ay + 3a,] Am is located at Py (-2, 0, 0) and both are in free space :

1) Find force exerted on Idl, by I,dl

!
i1) Find force exerted on Lidl; by I.dl,. (08 Marks)
Module-5
Define Faraday’s law. Derive Maxwell’s equation from Faraday’s law in point form.
(07 Marks)

Let u = 3 x 10°H/m, € = 12 x 10"F/m, and o = 0 everywhere. If
Tyw

- —
H=2cos(10"t - Bx)a,A/m, use Maxwell’s equations to obtain expressions for D and E

: (06 Marks)

Derive wave equations in free space for a uniform plane wave. (07 Marks)
; OR

State and prove Poynting’s theorern. ‘ (08 Marks)

Discuss wave propagation in good conductor. (07 Marks)

A certain lossless material has p, = 4 and €, = 9. A 10MHz uniform plane wave is
propagating in the a direction with ExO =400V /m and E)’o' = EZU =0 at P(0.6,0.6,0.6) at

t=60ns. Find ‘B’, A, vpand . v (05 Marks)
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