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Important Note : 1. On completing your answers, compulsorily draw diagonal

equations written eg, 42+8 = 50, will be treated as malpractice.

2. Any.revealing of identification, appeal to evaluator and /or

USN 10MAT31
Third Semester B.E. Degree Examination, Dec.2013/Jan.2014
Engineering Mathematics - Il
Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting

at least TWO questions from each part.
*.i‘;ﬁ PART - A |
I".”a. Find the Fourier series expansion of the function f(x)=|x| in (-m,7), hence deduce that
ﬂ:l &0 1
o = (06 Marks)
2y 5o (2n -1)*

=\ 0u
1)) —(x,0)=0.
(D 5 (%0

Obtain th_e: half-range cosine series for the function, f(x) = (x —1)’ in the interval 0 < x <1

P A3 i I
and hence ShOW that TE — 8{12 g 3—2 . o 'éT g } (07 Marks)
Compute the constant term and first two harmonics of the F Gurler series of f(x) given by,
f:*‘ ,:_ :__ (07 MﬂrkS)
.08 B (e L8 2ﬂ: 0L 1 ok St 2
3173 Crl 513 N2
W) L0 ] O R R 5 1 RS
K (N
Obtain the Fourier cosine transfonn 2 R FPER (06 Marks)
M P T X
Hl=x for|x| <1 X COS X — sin X
Iind the Fourier transform of f(x)< "/ - and evaluate J. - (X
s B for|x|>1 s %
s/ N
o 3 (07 Marks)
Find the inverse Fourler sw ransform of ; » <7 (07 Marks)
R
Obtain the various p{}SSIb]E; solutions of two d1mens1onal Laplace’s equation, u_ + u, =0
by the method Gf Separatlon of variables. (07 Mﬂl‘kS)
4 o V) : :
Solve the one-d1men51onal wave equation, C’ > =—5, 0°<%< [/ under the following
(NS ox® ot
AN A UoX” > :
conditions (i)  u(0, t) = u(l, t) = (1) u(x, 0) = —— where uy is constant

(07 Marks)

i
8 b |

X

Obtain the D’ Almbert’s solution of the wave equation u, subject to the conditions

u(x, 0) = f(x) and %tu-(x,()) = (06 Marks)

Find the best values of a, b, c, if the equation y =a+bx+cx’ is to fit most closely to thé
following observations. (07 Marks)

.95 I SR S50 R0 S B RS R o
48 0 2 0 0 e O B R B

Solve the following by graphical method to maximize z =50x + 60y subject to the
constraints, 2x +3y <1500, 3x +2y <1500, 0 < x <400 and 0 < y <400. (06 Marks)

By using Simplex method, maximize P=4x, -2x, —x, subject to the constraints,

X; +X, +X; <3, 2X, +2x, +x, <4, x, -x, <0, x,

1 G2

=Uatd %, >0 (07 Marks)
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10MAT31

PART — B
Using Newton-Raphson method, find a real root of xsin x + cosx =0 nearer to 7, carryout
three iterations upto 4-decimals places. (07 Marks)
Find the largest eigen value and the correspondlng elgen vector of the matrix,
2 -1 0
-1 2 -1
By using the power method by taking the initial vector as [1 1 1] carryout S-iterations: )
- & (ﬂ’? Marks)
- Solve the following system of equations by Relaxation method: L e N
IZx +y+z=31; 2x+8y—-z=24; 3x+4y+10z=58 " (06 Marks)

e
R,

A survev conducted in a slum locahty reveals the following information as classified below,

Incomeper day in Rupees Under 10 | 10—-20 | 20-30 | 30 —40. 40 — 50

Numbers of persons ‘y’ 20 45 115 2’1“”@% 5
Estimate thé. probable number of persons in the income group . Eﬂ tm’ZS (07 Marks)
Determine f(x)-as‘a polynomlals in X for the data given belowj)y using the Newton’s divided
difference formulaJ ’ AN\ (07 Marks)
f(x) 10 | 96 196 350+] 868 | 1746 | e/
| . 4 . ﬂh . 1 r%a.% a
Evaluate II = dx by usih'g-ff_Si_impsan’s (S%?Lle by taking 6 — equal strips and hence
s X »J &M% 4
deduce an approximate value of logé (06 Marks)
R, Ww
Solve the wave equation, —; — AN & 7\ subject to u(0, t) =0, u4,t) =0, u(x, 0) = 0 and
ot® ¢ g%
u(x, 0) =x(4 - x) by taking h %L K=0.5 upto ﬁ—steps (07 Marks)
mm«% au 82 & m
Solve numerically the equa:%mn Py subjeci’réffﬁ the conditions, u(0, t) = 0 = u(l1, t),
e o~
t >0 and u(x, 0) = sm nx, 0<x <1, carryout the caxf&i’ﬁtaﬂgn for two levels taking h = 3
] *‘“e:;.;rﬁ g . Mﬁw 3
and K= — a2« F (07 Marks)
Solve um N u, =0 in the following square region with the bﬁ}undary conditions as
mdlcated in the Fig. Q7 (¢). y'4 N (06 Marks)
S00° < 109 106 - 50 M |
20 L5 115 0 F' k! | wﬂ;}{.f.' |
1g. Q7 (c)
30+ B LSRN B - e W
0 0 0 0 :
Find the z-transform of, (i) sinh n6 (11) coshnb (iii) n° (07 Marks)
27° +3z
Find the inverse z-transform of, (06 Marks)
(z+2)(z-4)
Solve the difference equation, y ., +6y,,, +9y, K =2"
with y, =y, =0 by using z-transform. | (07 Marks)
I
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i | MATDIP301
USN | I[RIS [\ |1 (MG |4 0|6
Third Semester B.E. Degree Examination, Dec.2013/Jan.2014
Advanced Mathematics - |
_:.____Time: 3 hrs. Max. Marks:100-.
Note: Answer any FIVE full questions. O
e 1+1)(1+ 31

J 1 ~a. Expressthe complex number ( 1)( r = in the form x + 1y. (06 Marks)

e b + 51 (7™

s b. Fmd the mr:-dulus and amplitude of ( g ) . S O (07 Marks)

: + 21

-E O Expand CG_.-SJ 0 1n a series of cosines multiples of 0. (07 Marks)

E ;w ..... - #
5 3 2 a. Findthen' derlvatwe of sin(ax + b). N iy (06 Marks)
EE b. Ify=(sin” x)°, shgwﬂthat (1 x*)y.., —(2n+Dxy,  , —n’y, =0. (07 Marks)
e . ,;;w % 5 " b
S "l 1 e )
= c. Find the nth derivative.o of | iy e (07 Marks)
e MR )
S < /s 2]
E "Eﬂ 3 a. Using Taylor’s theorem, express the polvnonual 2}( +7x”> +x—6 in powers of (x — 1).
< 2 (06 Marks)
S 3 b. Using Maclaurin’s series, expand tan x upto the term containing x” (07 Marks)
EJ‘E NN 5 g
” 5 c. If Z=x’+y’ —3axy then prove that = . (07 Marks)
ey W
35 . .
S ¢
EEE 4 a Ifu=xlogxy where x° +y +3xy =] fnd E | (06 Marks)
=5
S | et $7 - G2 0z 0z
ol b. Ilfz=1Kx%, y)and x—me +¢ andy=¢™" —e", prove that = X - — — ¥ —.(07 Marks)
2 B WO our ov ox = Oy
s f“ W _o(u,v,w)
R ¢. Hu==%x +3yﬁ— Z', v=4x‘yz , w=2z" —xy, find the value of = at (1, -1, 0).
£ g 5(}{ y.Z)
:n Eﬂ RO - bt (07 Marks)
£ S %
z S S a Obtammthe reduction formula for Jsin“ X dxs (06 Marks)
E “‘E ; . ;
S S xedx
> 4 b» . Evaluate J‘ (07 Marks)
E 5 C. Evaluate J.J.(xy + ¢’ )dydx . (07 Marks)
= 2 3 |
— 2 111
= 6 a. Evaluate J. _[e”y”dxdydz. (06 Marks)
Z &
= 1
_E: b.  Find the value of ["5) . (07 Marks)

m) |(n
G Prove that bh(tnn ) = (m) |(n) : (07 Marks)
(m+n)

| 5
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(07 Marks)

B (Gar

which 1s homogeneous in x and .

3

=C

"Mafks)

(07

=
) .
ﬁﬂ.ﬂm £

~_~ _
7] W
S =L
o o
= «
=
By g
- =
e o’

(06 Marks)

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

USN - 10ES32

Third Semester B.E. Degree Examination, Dec.2013/Jan.2014
Analog Electronic Circuits

Fime: 3 hrs. Max. Marks: 100
| Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

4 PART — A

E 1 a Explam the following with respect to a semi conductor diode ..

= (1) Dltfu_smn capacitance. (11) Transition capacitance. (111) Reverse recovery time.
E : (06 Marks)
3 b. Explain the workmg of bridge rectifier. | (08 Marks)
2 c. Design a suitable circuit represented by the box shown belzow whlch has mnput and output
= waveforms as indicated. o N (06 Marks)
E:‘- '\JL > e e e S N SRR gt L O Sl s, R

3oV I ""[ }_"

| ¢ 23\4 Lovn — i 1 ——{
: - ~ FE. o — V = i
~zoN - -l | dioda | 10

, 37
H
4
i

.

g- QL ) Fig. Q1 (¢) —(n)
2 a. Derive an expression for I, Ic and Vg for voltage divider bias using exact analysis.
% (10 Marks)
b. For the circuit shown below, determine (i) Ig » () Ic (111) V. (06 Marks)

Fig. Q2 (b)
€. Determine Rg and R¢ for the transistor inverter of Fig. Q2 (¢) if Igsay = 10 mA,
Ig- =1 0% lpgin: (04 Marks)

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

3 a. Derive an expression for Ay, Zi;and Zo for CE fixed bias using r. equivalent model.
(10 Marks)

1 of 2



3 b
4 a
b.
o TR
b.
6 a
b.
7 AT
b.
8 a
b.

10ES32

For the circuit shown in Fig. Q3 (b), calculate re, Zi, Zo, Av, Ar. (10 Marks)
Nee 9\

2 . Kt

| &
= ops
E —3 ,P#MDJqu:u.“{‘i
L B o, o 6O S
|
Fig. Q3 (b) 3

Determine the lawer cut off frequency for the emitter follower usmg BJT amplifier with
Cs = 0.1 pf, Rs =1 KQ, R; = 120 KQ, R; = 4 KQ, Rg TSKQ Cc=0.1 uf, p = 100,

ro =, Vecc =15V, Ve =0.7 V. W (12 Marks)

Derive equations for Mlller 1nput and output capacnance (08 Marks)
~7). PART-B,

Derive an expression for Z;, Av, A[ for Darhngtﬂn emltter follower circuit. (10 Marks)

What are the effects of negative feedback in-amplifier? Show how bandwidth of an amplifier

increases with negative feedback. ; (10 Marks)

FEELEEy
e,

e (10 Marks)
Explain the operatlon of 91‘3?5 B push pull amﬁli’%r and show that its efficiency is 78.5% at
maximum power d1331pa_$1§in 7 (10 Marks)
With a neat diagrarri’ é%plain the working of RC phase shiﬁ%scillator (08 Marks)

A

L = 0.334.H, C 0065 pt, Cy = Fpl o= 5.5 kCL Calcul&te its series and parallel
resonating-“ﬁ'equency. (12 Marks)

Draw “the JFET amplifier using fixed bias configuration. Derive Zi, ZO fmd AV using small

mgnal model. © . (10 Marks)
For the JFET amplifier shown in Fig. Q3 (b), calculate (i) gm (i) rq  (iil) Z; (iv) Zo
(V) Av. (10 Marks)
B [pss = 5 mA '
Yo VP =-6V
Yos =40 ps
L




Important Note : Ji_

On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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USN 10ES33
Third Semester B.E. Degree Examination, Dec. 2013/Jan. 2014
Logic Design
" 7' Time: 3 hrs. Max. Marks: 100.~
N\ Note: Answer FIVE full questions, selecting N .
atleast TWQO questions from each part.
2 PART — A
é- 1 a Des,lgn a three —input, one — output minimal tow-level gate comb1nat10nal circuit which has
- an output equal to 1 when majority of its inputs are at logic 1 and has an output equal to 0
-.E when maj()rltv of 1ts mputs are at logic 0. N %o Tha (08 Marks)
3 b.  Minimize th¢ expression : \$ D
P Y= ABCDﬁ#AWBCD+ABCD+ABCD+ABCD g’gé“ﬁ (06 Marks)
= C.  Reduce the f(}ll(}mng function using K — Map techmque W %"'%
S f(A,B,C,D)=m M“"(D 3 4,7, 8,10, 12, 14) +d(2, 6).5., - (06 Marks)
1l '_' & Pl
* 2 a. Obtain all the prime 1mphcants of the following B@‘@Iean function using Quine — Mccluskey
By method.
E f{a,b,c,d)=2(0,2, 3, 5, 8, 10 11) )
= verify the result using k — Map technique. ™ - (10 Marks)
; b. Simplify the given function using MEV technique takmg the least significant variable as the
§ ; map entered variable N
= f{a, b, ¢, d.e)= =(1, 3 4,6,9, 11 12 14 17 29.20,.22,25, 27,28, 30)+ 20(8, 10,24, 26).
ks s M mm% (10 Marks)
= & By " 4
= 3 a Implement the multiple fiinctions : N
E fi(a, b, ¢, d) = £(0, 4,8, 10, 14, 15) and
5 f(a, b, ¢, d) = (37> 9 13) using two 3 to 8 decoders. . (06 Marks)
8 b. Implement the, fdliwwmg with a suitable decoder with active 10W enable mput and active
2 high output-; N "5
& flw, X, y;2)= (3, 7, 9) T
'E g(a, b, C“}:" (2, 4, 7). I (08 Marks)
S c. Draw the interfacing diagram of ten key keypad interface to a dlgltal system using decimal
E to BCD encoder. “1 "~ (06 Marks)
- y - i
o 4 a C(}nﬁgure a 16 to 1 MUX using 4 to 1 MUX. A (3 Marks)
% _.% b Implement the following Boolean function with 8 : 1 multiplexer v )
RN f(A, B, C,D)=2,(0,2, 6,10, 11, 12, 13) + d(3, 8, 14). | (06 Mﬂrksl
5& C. Write a truth table for two — bit magmtude comparator. Write the K — Map for each Gutpm
& of two — bit magnitude comparator and the resulting equation. (08 Marks) /.7
PART -B
5 a. What do you mean by sequential circuit? Explain with the help of block diagram? (04 Marks)
b. Explain with timing diagram, the working of SR latch as a switch debouncer. (06 Marks)
c. Explain the working of a master — slave JK flip-flop with the help of logic diagram, function
table, logic symbol and timing diagram. (10 Marks)



6 a. Obtain the characteristic equation for a SR flip-flop.

10ES33

(04 Marks)

b. Design a 4-bit register using positive edge triggered D flip-flops to operate as indicated in

£, the table below :
7 Mode select . .
Cr s Register operation
-"--h:h'i.."' _:i fﬁ Ell a{)
g 0 0 Hold
AR 0 ] Synchronous clear
&, 1 0 Complement contents
A 1 ] Circular shift right

-
)
¥ 2

L

"'%}é-\.

C. Deéfgn a synchronous Mod - 6 counter using JK flip — flop.

e
. 'ﬁ“ ""Ea-_
- i K

7 a. Explain méaly and Moore models of a clocked synchronous Sequﬁ:
b. Analyse the S}zﬁchronous sequential circuit shown in Fig. Q7(b)-."

%ca F-F{ggﬁ %

h\a.ll

\ 2 3
T —4_ |
& X
“em 8 " Fra 1 * Fre
Tp\_ G kﬁ. TE:. C kg | I& - kt»
. ] [ f ! '
%wf“ / “ﬁFlg. Q7(E) :

.......

."\.wﬁ.

ey
-w--\.

ial circuits.

(08 Marks).

s, oy

o
o

(08 Marks)

(08 Marks)
(12 Marks)

(06 Ma rks)

b. Construct the excitation. tabI’e transition table, state table and state diagram for the Moore

sequential circuit shown in Fig. Q8(b).

T y
| ——x
& M:EE“A ' + t k
b Ty Dl .
i n
s
N B
b ;D‘ i Ko
_ .
Fig. Q8(b)
* k ok %k k

Pals ) 4

(14 Marks)

a
.......



completing your answers, compulsorily draw diagonal cross lines on the rem

Important Note : 1. On

aining blank pages.
42+8 = 50. will be treated as malpractice.
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10ES34
s [ S\ [2lelc o B 16
Third Semester B.E. Degree Examination, Dec. 2013/Jan. 2014
Network Analysis
Time: 3 brs. Max. Marks:100
Note: Answer FIVE full questions, selecting
atleast TWO questions from each part.
PART — A
1 a. Find the equivalent resistance at AB using Y - A transformation technique for the circuit
shown in Fig. Q1(a). (All the resistors connected are 30 €2 each). - (05 Marks)
b. Find ‘i’ and ‘v, for the circuit shown in Fig. Q1(b) by Mesh analysis. (05 Marks)
¢. For the network given in Fig. Q1(c), find ‘Iy’ using nodal analysis. o0 (10 Marks)
A e 10 P o,
.+-
?ﬁ L 55y 2.0 Cf)_ﬂpu 2.6.
3A \’T E; b | ﬁ%
o g("( ALESRPYY %—Lcjrl. CPjﬂtV
& s Lt 7
Bios Q) s % Fig. Q1(c¢)

2 a. Write the tie — set schedule for the network. shown in Fig. Q2(a), and using the tie set

schedule determine all branch currents. (Takeinner resistors as tree branch elements).
NV (10 Marks)
b. For the network shown in Fig. Q2(b), draw the dual circuit. Also write the nodal equations
for the dual circuit. ' (10 Marks)

| -
127 lin
Fnj L %

Fig. Q2(a) L Fig. Q2(b)
3 a. Find the voltage V™ across 3Q resistor using superposition theorems for the circuit sown in
the Fig. Q3(a). (10 Marks)
b. State Millman’s theorem. Using Millman’s theorem find current through the load resistor R
for the cireuit shown in Fig .Q3(b). | (10 Marks)

Fig. Q3(a) Fig.'3(b)

4 a. Find the Thevenin’s equivalent of the network shown in Fig. Q4(a). (10 Marks)
b. State maximum power transfer theorem. For the circuit shown mn F ig. Q4(b), what should be

the value of ‘R’ such that maximum power transfer can take place from the rest of the

network to ‘R’. Obtain the amount of this power. _ (10 Marks)
20 15N




10ES34
PART - B

S a. A220V, 100 Hz AC source supplies a series RLC circuit with a capacitor and a coil. If the

coil has 50 m Q resistance and 5 mH inductance, find at a resonance frequency of 100 Hz
what 1s the value of capacitor. Also calculate the Q factor and half power frequencies of the

circuit. (10 Marks)

b. Find the value of R; such that the circuit given in F 1g. Q5(b) 1s resonant. (06 Marks)
et MY
i e VUV Jf—‘thP l 1 ’:
a5 [ol)u ¥l 2>

7 Eig. Q5(b) & Ke - Fig. Q5(c)
¢.  Determune R and Rc that causes the circuit to be resonant at all frequencies for the circuit

shownih Fig. Q5(c). “' (04 Marks)

6 a. In the network shown in Fig. Q6(a) the switch is closed-at t = 0. Determine
Pt R
1, —-and—zrat 70, . (10 Marks)
dt  dt \

b.  For the circuit shown in.Fig. Q6(b), the switch ‘K is changed from position — 1 to position —
2 at t = 0 steady — state’condition having been reached at position — 1. Find the values of i.

4ol o
dt ap2 att=0. A aW»’ (10 Marks)
b 4
E-DU l@ G i
Fig. Q6(a) L i il Fig. Q6(b)

.....

7 a. Inthe Fig. Q7(a), the battery voltage ‘10°V is applied for a steady state period with switch
"K” open. Obtain the complete expression for the current after closing the switch K. Use

Laplace transforms: . (10 Marks)
b. Referring to the Fig. Q7(b), solve for i (t), using Laplace transformation. (10 Marks)
L (6
| ) =
O
5H
._ 10V e Sut-2) |
e I I 2(07)
Fig.Q7(a) £% =SmA Fig.Q7(b)
8 a. Find the *z" parameters of the circuit shown in Fig. Q8(a). (10 Marks)
s—>—MAA MN— & ¢
g +
Fig. O8(a) o | =

b.  Following are the hybrid parameters for a network
. g AnER

Flie ok BB e
Determine the Y parameters for the network. (10 Marks)

EEEEE:

2012



o 42+8 = 50, will be treated as malpractice.

on the remaining blank pages.

appeal to evaluator and /or equations written €
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Important Note :

usN | (1 |alt |3 g# L) e 10IT35

Third Semester B.E. Degree Examination, Dec.2013 / Jan. 2014
Electronic Instrumentation

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting atleast TWO questions from each part.
PART — A

1 4 Define the following terms as applied to an mstrument : i} ‘Accuracy and Precision
ii) Random error iii) Absolute and relative error ~ iv) -Gross error V) Systematic

CITor. & B (06 Marks)
b. Determine the value of the multiplier resistance on the S0V range of a dc voltmeter that uses
a 250pA meter movement with an internal resistance of 100€2. (06 Marks)
c. Explain in detail the working of true RMS volt meter and give the difference between peak
responding and average responding voltmeters. : (08 Marks)

2 a. Explain in detail the working ot successive approximation type digital voltmeter and give
the O/P for 4 bit control word. (08 Marks)

b. A 4% digit DUM is used for voltage measurements. ) Find its resolution  11) How would
67.50V be displayed on a 5V range = 1) How would 0.716V be displayed on 1V and

10V ranges. ' : (06 Marks)

c. Explain in detail the working of digital multimeter. (06 Marks)

3 a. Explain in detail the generation of time base signal for the horizontal deflecting plates.

(05 Marks)
b. What is an electronic switch and explain in detail its various modes of operation? (05 Marks)
¢ List the various control knobs on the front panel ot GRO:: %7 (04 Marks)

d. An electrically deflected CRT has a final anode voltage of 2000V and parallel deflecting
plates 1.5ecm apart. If the screen is S0cm from the center of the deflecting plates, find
i) Beam speed ii) Deflection sensitivity of the tube  1i1) Deflection factor. (06 Marks)

4 a. Explain in detail the working of sampling oscilloscope, with necessary waveforms.

(10 Marks)
b. Explain in detail the working of digital storage oscilloscope and list the advantages-of DSO.
(10 Marks)
PART - B
5 a. Explain in detail the working of function generator. | (08 Marks)
b. Explain in detail the working of square and pulse generator. (08 Marks)
¢. Explain in detail the working of sine and square wave generator. (04 Marks)

6 a. Explain 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. (12 Marks)

R, =2.7kQ , R, =22KQ , C, =5pF , Ry =100k and the operating frequency is 2.2KHz.

fab’



b.
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10IT35

For the wheat stone bridge shown in fig. Q6(b), the galvanometer has a current sensitivity of
I2mm/pA. The internal resistance of galvanometer is 200Q. Calculate the deflection of the
galvanometer caused due to 5C unbalance in the arm AD. (08 Marks)

F1g.Q6(b)

Explain in detail the working of resistive position transducer and also calculate the output
voltage when wiper is 10cm from extreme end for the applied voltage of 5V and if the
resistive positiontransducer uses a shaft with a stroke of S0cm. The total resistance of the

potentiometer is SkQ: (10 Marks)

Explain the construction, principle and operation of LVDT. (10 Marks)

Write a short note on signal c;ﬁonditioning system. (06 Marks)

Explain the working of piezo electric transducer with circuit diagram. (10 Marks)

Compare LED displays and LCD'displays. (04 Marks)
wh kRN
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USN 10ES36
Third Semester B.E. Degree Examination, Dec.2013/Jan.2014
Field Theory
Tlme 5.hrs.: Max. Marks: 100
? e Note: Answer FIVE full questions, selecting
g “{ m at least TWO questions from each part.
£ o% PART - A
E ﬁ:mr i
g 1 a Stateand exylam the Coulomb’s law of force between the two pomt charges (05 Marks)
£ b. Four 10nc pijﬂltwe charges are located in the Z = 0 plane at Lhe corners of a square of side
. = 8cm. A fifth 10ne, positive charge is located at a point 8cni’ ‘ﬁ;stant from the other charges.
o £ Calculate the magnfﬁﬂde of the force on the fifth charge n ﬁ‘e@ space. (07 Marks)
oy c. A 100nc point charge is located at A(-1, 1, 3) in free space?
¥ 1) Find the locus OT’“aH points P(x, y, z) at whicl’Ey = 500 V/m.
o0 ) Fmnd sy P2y, 3) hes on that locus. -4 (08 Marks)
= i
ﬁ f‘:‘rﬂ | imm By
5 5 2 a. Determine the work done in carrymg a char;g&: of 2C from B(1, 0, 1) to A(O 8 0.6, 1) m
S 8 an-electric field E = ya, X+ 24 V;’mt aleng the short arc of circle X" +y* =1, Z = 1.
S = L& (06 Marks)
£ & b. Show that electric field intensity is &negatWe potential gradient. (04 Marks)
2 S c. Derive an expression for contmulty equatlon»ffgg@mt form. (04 Marks)
5 ? c. The Z = 0 defines the b{}undary between free- mce and dielectric medium with dielectric
N O
S o constant 20. The electric. ﬁeld intensity 1n ﬁee Sp@gﬁ%ﬂs E=104, +20a, +40a, V/mt.
S &
'-g g Determine the electriciﬁﬁld intensity in the dielectric rﬁédlum (06 Marks)
o " F .
5 = NS -
>> 3 a Derive POISSO%&ﬁﬂd Laplace’s equation. N, ; (06 Marks)
BB S s, T S 2006
23 b: :In-iree spaee Ihe volume charge density p, = 2C/m’ use.:Pmsson s equation to find
=P
E & N
3 & the poténtial V(r). (08 Marks)
= C. UsmgLaplace s equation derive an expression for capacitance of parallel plate capacitor.
2 T = (06 Marks)
b O NN : | .7 _.
g% 4 ~a.. State and explain Biot-Savart law. (06 Marks)
£ o b, Prove that Ampere’s circular law VxH =17 . (07 Marks)
U = 4 y . y . -
gg ¢ Determine the magnetic field intensity H at point P(0.4, 0.3, 0). If the 8A current in a
ii conductor inward from o to orgin on the x-axis and outward to < along y-axis. (07 Marks) 7/
T PART - B
L;
E S a. Deduce the expression for force between the differential current elements. (10 Marks)
g b. A loop has a dimension of Imt x 2mt and lies in the uniform magnetic field
E‘ B, =—0. 6a, +0.8a, T. The loop current is 4mA. Calculate the torque on the loop. (10 Marks)

ot 2
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6 a. Using Faraday’s law derive an expression for emf induced in a stationary conductor placed
in a time varying magnetic field. (04 Marks)

b. In a certain dielectric media the relative permittivity e, = 5, conductivity ¢ = 0, the

/. displacement current density J, =20cos(1.5x10°t—bx)ay nwA/m®. Determine the electrlc N,
flux density and electric field intensity. (06 M&"ks)
< ¢ Show that, in a capacitor the conduction current density is equal to dlsplacement cu:rrent
_~ density for the applied voltage of v(t) = vy cos wt. (lﬂ Marks)
7 Usmg Maxwell’s equation derive an expression for uniform plane wave in ﬁé@ space
o . (08 Marks)
b. Derwq ﬁn expression for propagation constant, intrinsic 1mpedance ﬁnd phase velocity in
good Cﬁﬁﬂmtmg media i1f the uniform plane wave 1s propagating. O ﬂ% (06 Marks)
c. The H ﬁé”ldmm free space 1s given by H(x,t) =10cos(10°t — [3§ ; A/mt. Find B, A and
E(x, t) at P(GI 0 2 03) and t = 1ns. %@M (06 Marks)
8 a. Derive an expressmnmf{)r reflection and transmission wefﬁment if the uniform plane wave
incident normally at the’ bt)undary with different dielectric. (10 Marks)
b. Write a short note on Poynﬁ% theorem. e/ (10 Marks)
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