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Section-
Question number 1-20 carry 1 mark each.
. Which one of the following statements is not true 7

{A) In an intrinsic semiconductor, concentration of elac-
Irans in the conduction band s sama as the con-
contration of holes in the valance band

(B} The probability of an energy stata al the Fermil level
being occupied by an electron is 1/2

{C} Mobility of electrons is higher than that of holes

(D) In an n-type semiconductor, concantration of holes is
equal to that of the Intrinsic conceniration

Aﬂmpﬂanwmafa two-port natwork is defined as

[ ] [ ][ ]"”“EP'”“'EH'teminatad

u resistance Ry, adn'rlﬁ.mna loaking into the port-1
ﬂ-l. CR.+D
") AVER, B) AR, +B
CR . +D C+DR

. Tha phanomeanon of injaction electro-luminescenca is the
basis of working of—

(A) photodiodes (B} light emitting dicdes
(C) phototransistors {D) solar calls

. & parallel combination of N resistances s connected

across an |deal current source of | Amperes. The
expreasion for the curment in tha &™ resistor R, is—
r

1
w[ﬂﬁﬂz*m*ﬁﬂ} e I

:-:1[1 1““ 1} ()
Ry 'Rt Ry

. Inlhudrml'uhnwnlnﬂg given, the voltage across the
terminals A-B (in volt) s—

A

5£30°AF) 5.jI0 54§30

(A) 5.230°
(C) 17.230°

(B) 125.30°
(D) 25.30°

B. A half wave (i.e., M2) lossless transmission line of

10.

characteristic impedance Z; is terminated to a load of
impedance £, as shown in the fig. given. The input
impedance as soan at the other end is—

- w2 -
% z
w £ ® 2
(©) 22 o &

A microsinp line hag a strip width W and a groundad
dislectric substrate of thickness o and relative permnittivity

£ Which ona of the following stalemants is not true ?

{A) The effactive dielectric constant ryy satisfies 1 < ey
<

(B) The effective disiectric conslant e,y s a function of oy

(C) The characteristic Impedance of the line is a function
o

D) Tha line can support pure TEM mode of wave
propagation

For a rectangular waveguide of internal dimensions a cm
# b cm, @ > b, the mode of wave propagation with tha
loweast cut off frequency is—

{A) TEgy B) TEqw

(T} TEq4 @) Thy,

The most appropriale value (in £2) of the radiation
resistance of a quarter wave monopole anlenna is—

(A) 365 B}y 5D

(C) 73 (D) 120

Which one of the fallowing is an aclive transducer ?
{A) Photo-voltaic cell (B) Strain gauge
(C) Photo-emissivecell (D) Synchro
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13

14,

15.

16.

17.

Q-meater works on the prndple of—
{A) series resonance (B) parallel resonance
(G mutual inductance D} sell Inductance

The bridge circult shown in fig, given—

/R.‘!‘/\’c

R,

SN~ W

(A) cannot be balanced

(B) can be balanced but the frequency of excitation musi
be known

{C) can be balanced for only one frequency
{D) can be balanced at any frequency

Which one of the following statements is true for an “ideal’

pawer diode T

{A) Forward voltage drop is zero and reverse saluration
cument is NON-Zer _

(B} Reverse recovery time is non-zerc and reverse
saturation current is zem

(C) Forward voltage drop is Zero and reverse recovery
time iz zoro

(D) Forward wvoltlage drop B non-zero and reverse
recovery time is zero

In a MOSFET, the pinch-off voltagae refers to—
(A) drain-to-source voltage at which drain<to-source
cumrent is Zero

{8) gate-to-sourca wvoltage at which gate-to-source
current is zero ]

{C) drain-lo-spurce vollage at which gate-lo-source
cumant is Zero

(D) gate-io-source wvoltage et which drein-lo-source
curmant is Zaro

Which of tha following statements is true for DC

switched mode power supply 7

(&) It cannot provide lsclation bebween input and output
as in rectifiers

{B) It cannot remove ripple as in DC switching moda
regulators

{C) It has two stage conversions  dc-ac and ac-dc

{D) Itis a typa of chopper circuit

Which one of the following Is a ceramic insulator 7

{A) Mica (B) Poncelain

(C} Liquid crystal (D) Synthetic fiber

Which ona of the following represants a direct band-gap
material ¥
(A} Si
{C) GaP

(B) Ge
(D} GaAs

18

19.

20.

21.

Which one of the dllowing stalements i not trua 7
(A} Rochelle salt exhibits farmoedectric property

(B} Spontanscus polarzation 5 a characlenstic property
of ferroalectric malerial

(C) Spontanocus polarzation of ferroalectric materials
usually vanishes below ferrcelectric Curie lempera-
ture

(D) Femoslectric materals exhibit hystaresis effect

Which one of the following dicdes contains a metai-
samiconductor junction 7

{A) Tunnel diode (B} Zener diode
{C) Schottky diode (D) Gunn diode

Which one of the following statements is not trua 7

(A) Femtes can ba used in transformer cores only at
vary low frequencies

(B) Farritas are farrimagnetic material

(C) Ferites show spontanecus magnotization balow
cartain temperature

(D) DC resistivity of ferrites is many orders of ten higher
than thal of iran

Question numbar 21-50 carry 2 marks each.

Al a frequency of 1 GHz, tha eguivalent inductance

betwean the tarminals of a A8 (L represents wavelength)

short-circuited lossless 50 0 line is—

(A) S/mnH (B) 15=nH
(C} 25/mnH (D) S0f=nH
For the circuit shown In fig. given, the transistor parame-

torsare Ve =0TV, B =00 KV isto be setat 7-5 V, the
required value (in k1) of Rg is—

(A) 172 136

{(C) 100
A quarter wave matching transformer is used to match a
301 load to a line having characteristic impadance
120 {1 The characteristic Impedance of the querler waye
matching section is—

(A} SO0 (B) 600

{C) 1200 (D) 1500

If the average power delivared to a load terminated to a

lossiess transmission line is T5% of that of the incldant
power, the VSWR on the line is—

()
(D) 82



26,

27.

® 1 ® 1
© 2 ©) 3
For the circuit shown in fig. given, a value of R (in £1), to

which the voltage source would deliver 50% of tha mai-
mum deliverable powar, is—

12

() R

i

(A} 1 (B 05
(C) 0-25 o) 3-8
In the circuit shown in fig. (a) given, the current 1y = 2A.
The currant |y in fig. (b) is—

Rl Ri

""I'IIHF‘
R2 R3 R2 R3
bW
R4
1']:; ‘T |;,. :H_:}Y
— a) f;J A

(A) =GA (B) =4A
{C) 4A (D} BA

In the clrcuit shown in fig. given, the cument | through 2141
resisiorn is—
178
70 +Vy-
N —
1 20
IV,
15v(*) 10%
(A) —O4-34 mA (B) —T0-34 ma
(C) 70-34 ma (D) 94-34 mA

For tha circuit shown in fig. given, the Thavenin's voltage
and reslstance at terminals A and B, respeciively, are—

2 ki
Ay 1

4V C:] q.[u];ﬂ 1k,

(B) &V and 10 ki
(D} 4V and 10 ki

(A) 8Vand5kQ
{C) 4V and 5 ki

29.

.

a2,

33,

J.T.O. 2000 | &

In the circuit shown in fig. given, the switch closes at t = 0.
Assuming steady state condition for { = 0~ the cument i,
ak t = 0-15 sec is (approximalely}—

10
J: . AAR

EQ iLI 04H

{A) 004 A
{C) OTB A

(B) 0-5A
(D) 160A

. A PMMC nstrument has a cod of dimensions 10 mm = 10

mm and the fiux density in the air gap s 2 m Wim?, The
coil has 100 tums. If a current of 5 mA produces an
angular deflection of 507, the spring constant of the instmne-
maent jg—

(A) E:-r'lﬂ"'l'l-m’rid {2) %Hiﬂ“l‘#—lﬂl‘lﬂ

{C) mx10~* N-mfrad ) 13:10“5 MN-mérad

E
In the circuit shown in fig. given, assume the diodes are
deal and the ammeter 13 an sverage indicating metar
with zero intemal resistanca. The ammeter reading is—

04 08
(A} _:-: mA {a) —n mA
04 0-8

== m& “— mA
© V2 o 'u'_z

A capacitive transducer uses two quarlz diaphragms of
area 550 mm? each separated by a distance of 3.7 mm.
A pressure of 750 kNim? applied to the top diaphragm
produces a displacemant of 0-7 mm. Tha capacity is 380
pF when no pressure is applied 1o the disphragm. The
value of the capacitance after the application of pressure
of 750 kN/m? is—

(A} 400 pF (B} 451 pF
(C) 481 pF {D) 500 pF

A thermistor has a resistanca of 500 (2 at 30°C and has &
temperature coafficient of =5 {u™C. This tharmistor Is
used to measurs the temperature of a sysiem by the
arrangemant shown in fig. givan. If the syslem tempara-
ture falls to 20°C, the Vg maasured by the vollmeter is—
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38. Fig. given shows some load voltage versus load curment
plots. Which ona of them is not valid for the classification

of do-dc converters
"|'-L l"ll.
v]_u "vL
0 Al e
= ) ) L)
I’ ¥ ¥,
-I.s W .‘Irhl L JLL
10 15 Vi
(A) -39V B) -3gV i, L
-+ = & =iy
10 15 o AL U -, 0
C) sV D) 5V
(©) 29 (D) 2 ® .
3. For the circuit shown In fig. given, if the cument | = 3 A, ¥
then the voltage Vs [s— {5}
B W s
' G R 0y S

38. Two single phasa invarters, ona half-bridge and the othar
wv(*) =20 (bvz full-bridge, operating with equal inputs delivering power to

identical loads. The ratio of, the power delivered, the first
harmonic voltage and the total harmonic distortion, for
full-bridge inverter to hali-bridge inverter, respectively,

' ans—
(A) 25V (B) 5V (A) 4,21 (8) 4,22
(C) 8V D) 10V () 41,1 o 21,1

35. A 01 A ammeter having a registance of 10 Q2 is to be 40, The comact match batwean Column A and Column B is—
converted to a 1 A ammeter by using a shunt resistance.

Which one of the followings ks the most appropriate shunt Column A Column B
resistance 7 P, DC Switch 1. Boost Converiar
(A} 018 (8} 104 Q. Regulated DC-DC 2. Cydloconverier
Gy 118 my 124 R AC-to-AC 3. Inverter
36. Tha forward voltage drop of a power diode is Vg = 10 V §. DAL 4. MOSFET
at tha diode current Ip = 200 A. Assuming the amission (A} R-1,0Q-2, P-3, 54 (B] 5-1,P-2,0-3, R
cosfficient n = 2 and thermal voltage Vr = 25T mV, the (G} P-1, R-2, -3, 54 (D) 51, 02, P-3, R4
reverse saturation cumant |y (approximate) is—
(A) 71-08 pA (B) 51-20 pA 41. For the power transistor circuit shown in fg. given, Viegea
(€) 2109 pA [©) 4109 A = 1-0 V, Vag(eay = 19 V and f = 9. With an overdrive
factor of 2-5, the required resistance Rg for saturation
37. In the circuit shown in fig. given, the voltage across 25 kit is—

rasistor is o b measured by using a voltmeter of

sensitivity of 1 ki/V. The magnitude of parcentage emor e
in tha maasurament s—
0k lf-‘l- Roqom
Ve

Y 25 k0 Q‘D

(A) 10 (B) 20 (A) 2730 (B) 6830
{C) 30 oy 40 (C) 17T & (O} 2250
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42. For a lossiess air-filled cubical cavity of intemal dimen- 48. A doped semiconducior specimen has Hall coefficient

4T,

sion 5 cm on each sides, the resonant frequency for tha

TE g4 modea ls—

(A) 5V2GHz (B) 5GHz

©) W2 GHz (D) 3GHz

Which ane of tha following statements is not true 7

(A} For SCRs to be in the conduction state, the forward
anode cumrent must be greater than the latching
cumment

(B} For SCRs to be in the forward blocking stata, the
forward anode current must be lower than the
holding curmant

{C) When SCRs are in the conduction state, they can be
lwmed off by applying suitable gate pulses

(D} When avalanche breakdown takes place, SCRs
enter into the conduction stata

Consider two metallic wires W, and W;. They are made
up of same material and each has circular cross section.
The diameter of YW, is twice that of W, and the length of
W Is four times that of Wy. Which one of the following
stalsments |8 true 7

{A} Resistance of W, is half that of W

(B) Resistance of W, is equal to that of W,
{C) Resistance of W, is twice that of W

(D} Resistance of W, is alght timas that of Ws

A cument of 1 A flows through a circular loop of supar-
conducting wire having mean diameter of 1 m, cross
section area of 1 mm? and self inductance of 4x x 10~ TH.
The cummant reduces to 0-39 A after 1 year. The resistivity
of the wire is—

(A) 1-275 % 102 Oim (B) 1275x 1035 Oim

(C) 1275 % 10~ 2 Om (D) 1:275% 10~ Om

An npn transistor is operating in CE mode and carres a
coliector current 1, = 1 mA when the collector to emiltier
voltage Vg = 1 V. ITthe early voltage for the transistor is

74 V and basa lo emitter vollage Ve is kepl constant, al
Vee = 11 V the collector cumrent is—

(&) JgmA ® 1ma
© igmA

Two parallel plale capacitors shown in fig. (a) and fig. (b)
ghen have capacitancas Gy respactivaly.

zﬂ,.mﬁmMﬂhuwmuﬁumam?mg’m
fringing effect)
f 1

[ R e

© j3mA

/i d
| |
(a) it}
(W) x=% @) x=%
©) x=5 ) x=%

36 x 10~ * m* C- ! and the resistivity 8 x 10~  Qm.
Assuming single camier conduction, the mobility and
density of cariers in the specimen, respectively, are
(approximately) —

(&) 004 m2v-1s"and 1-74 x 1082 m~3
(B) 04 m2Vv-1g1and 174 x 102 3
{C) 004 m?v-"'s~Vand 1-74 x 10"¥ 3
(D) 40m2v-TsMand 174 x 10¥ m~?
If m, Ny, B, and B, respectivety denote electron concen-

tration, intAnsic concentration, mobility of electrons and
mobility of holas, the minimum conductivity of a semicon-

ductor samphe occurs at—
(8) n-n;"\”fﬂ
Mo

") n-m*\“f“
(€ n=m Vit ©) 7= Vg + by

GaAs has bandgap energy of 1-42 eV, The material
would produce photon output at a wavelength of (Planck’s
constant = 6625 x 10~ J5, g = 1-6 = 1071 C)—

{A) 0-553 pm (B) 0-853pum
(C) O-875 pum (D) 0-953 um
Section-li

Question number 1-20 carmy 1 mark sach.

. The characteristic equation of a level friggered T fip-flop,

with T as input and Q as output is—
(A) Q(n+1)=TQ+TQ

B Qn+N)=T
(C)Qin+1)=0Q

D) Qin+N=TQ+TQ

. The Nyquist plot of G () H {ju)ol a closed loop contral

system encloses the point (- 1, }0) in GH-plane. Tha gain
margin of tha system in o8, is—

{A) greater than zero (B) less than zero
(C) zevo (D)  infinite
. Forthe LT system described by 2 2180+ 3 204 4
= r{f) + 2r{t — 1) and having zero initial conditions, the
t'anﬂarﬁ.lrm;—'[{;'}h—
1+ 28% 252+ g+ 4
W 3575as+a B e
1+ 20" 25+ 35+ 4
©) 2575 3s+4 @ 3z

. An amplitude modulated double sideband suppressed

carrior signal is given by [1 + a,, cos 21 J] cos 2rff cos
2r .1, where [ is the frequency of the camer signal. The
modulating signal is—

(A) 8y cos Zxf,t

(B) B8y c0s 2xlyf cos 2N iy
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10.

1.

(C) [1+ &y, cos 2nf,] cos 2nf,t
(D) 1+ am,cos 2niyl

Which one of the following expressions represants a
frequency modulated signal 7
(A) A cos 2r[ft + mif)]
£
1+[ miz)dt|cos 2n £t
0
(C) A mif) cos 2rf:t
I
(D) Ac cos 2x fct'l'J’ml:‘l}{H]
0

A binary pulse communication system transmits a
normalized pulse p(f) over bit duration Ty if the pulsa p(f)
has Fourier transform P(f) , the condiion for zero
Inluraymhd interferancs in tha m of noise is—

n___ (f- )=1 (8) ,,.__ ("—)-Tn
n.._ (" )'—tm 2 (;_ )_T‘_

The magnitude response of an ideal egqualizer
mﬂMnnadlsmﬂunmmmﬂmdbdem[ﬂ'}rF”
(A) | T sinc (M)] ® Feim

sin (xfT)
(<) pr— 0y —F—

If the minimum sampling frequency required to
reconsiruct a band limited analog signal from its

Is B kHz, the maximum frequency presenl in the signal
i5—

(A) 16 kHz (B) =16 kHz
(C) 4 kHz (D) =4kHz

Which one of the following statements ks not true 7
{(A) The two cavity kiystron tube is used as an amplifier

(8) A reflex klystron uses only a single cavity and
oparatas as an oacillator

{C) In kiystron tubas, the bunching of alectrons s causad
by velocity modulation

(D) Klystrons belong to the category of crossed-field
tubes

In a microprocassor, the program countar points to tha

address location from whare the—

{A) cument byte is to be fetchad

{B) next byt |s to be fetchad

{C) next byte Is 1o be storad

(D) curmont byto is to bo added

Which ona of the following statements is not true for a

TWT ?

{A) The intaraction regicn usually consists of & slow
wava hallx structure

(B8) A stetic axial magnetic flekd keeps the alectron beam
focusad

(C} Continued interaction lakes place balwean the
waves on a travelling wave structure and the eleciron
beam

(D) TWT amplifiars are sullable only for narrowband
microwave communication systems.

12. The minimized form of the Boolean expression F (A, B, C)
=m(0, 2, 3) ls—

{A) A+BC (B) A+BC
{C} AC +B (D) ABC +AB

13. Number of address lines required to address 8 k bytes of
mamaory is—

(A) 13 B) 14
{C) 15 (L} 16
14. The standard binary code for alpha numeric characters
15—
(A} ASCHI (B) GRAY
{C) BCD (D} Excess-3

15. The 2's complament of the binary number 1101100 in
BCD is—
(A) 12 ® 13
(C) 14 (D) 15

16. In the op-amp clrcuit shown in fig. ghven, the voltage ratio
VoV is—

2
k0 + 0¥
' ' —oV,,
&
1 k2 _
| k0 i [FRY
{A) -2 (B =1
{C) -05 oy 05

17. For tha Schmitt trigger circuil shown in fig. g
assuming diodes and op-amp are ideal, the values
lower and upper threshold points of voltage trans

+ 10V

vie—1~
_g.\[n
4

i‘nj

(A} —BV,+5V
[C) -5V, +BV

(B) -5V, +5V
(D) -BV,+BV



18.

19.

21.

23. An edge triggered

Which one of tha following Boolean expressions is not
commact ¥
&) x+y =xy (B) X+y=xy

D) X+y =xy

A Boolean function can ba axpressad—

(A) as sum of maxterms or product of minterms

(B) as product of maxterms or sum of minterms

(C) parly as product of maxiarms and partly as sum of
minterms

(D) parly as sum of maxterms and partly as product of
Frinterms

Among the following logic families, the one having the
lowest power dissipation gnd highest nolse marngin is—
(A) Schottky TTL (B) TTL

(C) ECL (D) CMOS

Question number 21-50 carry 2 marks each.

For a linear system having the characleristic equation
s* + 52 + 2% + 25 + 3 = 0, the number of roots In the

right-half of s-plane ls—
() 4 (B) 3
(c) 2 (D) 1
The Boolean function F(A, B, C) =mw (0, 2. 4, 7) ia to be

implementad using 8 4 x 1 multiplexer shown in fig.
given. Which one of the following choices of Inputs
to multiplexer will realize the Boolean function 7

5 5§

|

(A} (I 4, 12, I3, S4. 8g) = (1, O,A, A, C. B)
(B8) (lp 1y, 12, l:.m.su]n-ﬁ,ﬂ.I.A.E.l:]
(C) (I Iy, 12, 1. 81, 59) = (0, 1,A, A, C, B)
(D} (lgs e, I2u 13, 54, 80) = {0, 1, AA, B, C)

synchronous . binary counter ks
provided with a dock (CLK) and control inputs : actve low

clear [ CLR }, active high load (L) and active high count

(C}). The cormect matching combination between column A
and column B ls—

Column A
P. (CLK, CLR,.LC)=(T.1,1.X)

Q. (CLK, CLR,L,C)=(T.1,0,1)
R. (CLK, CLR,L,C)=(X,0,X X
S. (CLK, CLR,L,C)=(X.1.0,0)

24,

27,

J.T.0.2009 | 9

Column B

Mo change

Load inputs

Count next binary state

Claar outputs

whnrnx = don'l care.

{A) @1, R-2, 53, P4 (B) P-1,0-2, R-3, 54

(C) @1, R-2, P-3, 54 Dy P,0-2 53, R4

A 5-bit seral adder is implemented using two S-bit shift
registers, a full adder and a D . Tha two binary
words to be added are 11011 and 11011, The sum of the

two numbers is stored In ane of the shift reglsters and the

carry in the D flip-flop. Azsuming that the D flip-fliop is set
initially, tha contant of the sum shift register and tha D

flip-flop, respectively, are—
(A} 10111 and O (B} 11011 and 1

(C) 11101 and O {0} 10111 and 1
For the flow diagram shown In figure given, the transfer

du L b =

Yis).
fl..n'r::tiunma}lan-—
1 3
54 fed
Ris)—+ - * »a Y(s)
W
-1
3 3
W 3B+ 14 B) STiss+a
3 =3
©) Fies+a @) sFyes+ i

The compensaled system shown in fig. given, has a

phase margin of 60° at the crossover frequancy of 1 rad/
soc. The value of K is—

Ris) K 40366 l Yis)
+ Lh 5 e -+
E - ozl
(A) O-366 (B) 0732
(C) 1-366 (D) 2-732

A time division mulliplex system samples 96 voice
channals at a rate of B kHz and encodes into B bits per
sample. If one synchronization bit per frame Is added, the
transmitted data rate (Mbps) is—

(A) 6-208 (B} &152
(C) 6144 (D) 0768
A geostationary satelite located at 38,000 km from the

surface of the earth. The uplink free space loss is 1-583
d8 higher than the downlink frea space loss. If the

downlink frequency is 10 GHz, the uplink free space loss
(in d8) iz—

(A} 10-25
(C) 1025

(B) 205
(D) 205
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29,

3.

33

In & uniferm quantizer, the quantizabion noise is—

(A) indepandent of the numbar of levels of the quanttrer

(B) proportional lo square of the peak-to-peak vollage
range of the quantizer

{C) independent of the peak-lo-peak voltage range of the
quantizer

(D} proportional to square of the number of leveals of the

gUantizor

In a digital communication system, the transmitted pulse
is shown in fig. given. The matched filter output at the
sampling instant [ie., I =1 s&c) is—

pit)
V3

(R ——

¥

I, S&C

(B) 1
1 1

®

An oplical link uses a fiber having a power loss of 1 dB/
km. A typical photo detector has responsivity 0-5 AW, If
the link is 3 km long and the detector is required to

produce a cument of 25 pA, the required transmitted
power is—
(A) 0 dBm
{C) =30dBm

(8) —10dBm
(D) -50dBm

. For the directional coupler shown in fig. given, the

coupling is 20 dB and the directivity is 30 dB. if 10 W
power is incidant in port-1, power out of port-4 is—

| & >< a2
4o al
(A} 01 mwW (B) 1mw
{C) o-01'W 0y 01w

In a microwave measurement with siotted rectangular
waveguidas, the distance between successive minima is
found to be 2-5 cm. If the measuremant has been camied
out at a frequency of 10 GHz and the gulde oparates In
TE g mode, the cut off frequancy ;. for the guide is—

(A} 6GHz (B) 8GHz
{C) 10 GHz (0) 12GHz

An antanna having a directivity of 2 al a frequency of 300
MHz will have a maximum effective aperture of—

(A) ;:mi (8) tm?

1 1
(©) pom © "

35. A microwave link operates under free space conditions at

a7,

38.

a frequency of 1 GHz and uses identical antennas al tha
transmitter and the recaiver ends. Tha transmitter and the
receiver are separated by a distance of 30 km. if - 30
dBm power |a to ba received when the transmitied power
is 1W, the antenna gain should be—

(A) 100 = (B) 200x
(C) 300 = (D) 400 =

. In connection with memory mapped 'O which one of the

foliowing statements is not true—

{A) The processor treats an interface register as a part of
the memory system

(B) K reduces the memaory space available

{C) The processor cannot manipulate V'O data residing in
interface registars with the same instructions that are
usad to manipulate memory locathon

(D) Arthmetic or logical operation can be directy
parformed with 'O data .
Afer execution of the following C program, the value of
the sum printed is—
main { )
{
Int 1, m;
float x, dx, sum;
sum = 0;
x=2
for (i= 1; i <= 100; i++)
{
de=x"({=1)
sum = sum + dx;
XK=2° %
i {swm > x)
break;
}
printf (%", sum);
and;
}
(A) 68 (8) 20
(C) 18 (D) 4
Il selection sorl takes 3 ms o run an aray of 200

elements, for a similar aray of 4000 slamants the
salaction sort is expected to take—

(A} 128 (B) 600ms
(C) 300ms (D) 60ms

In a stack based procassor organization, postfix notation
is usad for av. arithmaetic expressions. The

postfix
exprossion ABC*D-EF/+ for A=8,B=2,C=3,D=3,E
=4 and F = 2 evaluates o—

(A) O @ 1
(C) 2 o) 3



40,

41.

42,

43.

In a Eﬂiﬁﬁmlcmpmnusmr systam, tha active low chip
selact ( CS ) signal is generatad by passing address lines
Ays,.... Ayg through a B inputs MAND gate. For selecting
the address range CCOD to CFFF, the inputs to the
NAND gate are—

(AY Agp, Aqq. I-Lz. I-m. Agg Ags
(8} -"Tm. 1‘11- Az, I1:,- Iu. Ftﬁ

(C) Aqg. Aqq, It:‘- Aqa, A, Ags
(O) Aqp, Aq, Agz, Ara. Agg, Pas

In the contexlt of BOBS microprocessor, the comect
matching combination batween Column A and Column B
|G

Column A

ALE

PSW

CMA

RLC

Column B

Raotate accumutator haft

Compara with accumulator

Program status word

Address |atch enable

Program stack word

Arithmetic logic enabled

Complement accumulator

Rotate accumulator left through camy

(A) P-6, Q-5 R-2,5-8 (B) P4, Q-3 R-Z 58
(C) P4,Q-3,R-T, 51 (D) P-B, Q-5 R-T, 51

The content of the memary location 2070 H after tha
axecution of the following B0BS program is—

wxOo T

B NE M e W NS

LXIB 2070 H

MVI A, BFH

MVI  C,68H

Sue C

ANl  OFH

STAX B

HLT
(A) O4H (B) O7H
(C) 08 H (D) OFH

A BOBS microprocessor program uses all avallable Jump
Instructions, each only onca. For this program, the tolal
memary (in Bytas) occupied by the Jump instructions is—
(A} 30 (B) 27
(C) 24 (0] 18

« The clrcuit shown in fig. given oscillates at an angular

frequency of o at @ particular R. The values of w (in rad/
sac) and R (in k1), respectively, are—

JT.0.2008 | 11

100 k62
— A ———
5D + %
i3 “ﬁi“

%].m FFél (3 #)

!

o

(A} 105 and 20
(C) 2 = 10° and 10

(B} 2x10° and 20
(D) 10%and 10

. A combinational circult accepts a 2 bit binary number and

oulputs Its squara In binary. To design this circult using a
ROM, the minimum size of ROM required is—

(A) 2x2 (B) 4x2
(C) 44 (D) 8x4

. In the op-amp circuit shown in fig. given, assuma the

diode current follows the equation | =15 & "1 If Vi = Vg,
for V; = 2V and V¥ = Vg, for \; = 4V, the relation between

-
k0 + W
‘I'F"Wu"u -
—ay
‘ %
b
(A) Vg, = Vg, V2 (B) Vo,=Vo, &

(C} Vo, =Vg, In2 (O0) Vg, =V, +Vrin2

. In the 2-stage amplifier circult shown in fig. given, if the

transconductances of transistor Q4 and transistor Oy are
Gmi and g2, respactvely, the overall transconductance
G = iy of the amplifier is—

Q; ov,
G
+

(A) Oma ™ e
(C) Fm = Im1 * Omz

(B) Gmo™ G
(D} 9mo= Fm — Fm2

. For the system with Glg)H(s) = =54 | 1o breakaway

s(5+1)
points In the reot-loci plot approximately are—
(A) =7-46,-1 (B) —054, -1
(C) —T-46, — 0-54 (D} 7-4€, 0-54

. For tha circuit shown in fig. given, the p-channel JFET

ransistor parameters are lpge = 6 mA and Vp = 4V, The
source-to-drain voltage Ve and the region of operation of
the transistor, respectively, are—
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4. Analgesics are drugs used to prevent or relisve—
(A) aches and pain
(B) fewer and high body temperatura
(C) hormona deficiency
(D) strass and andaty

5. The abbreviation CD stands for—

(A) Circular Disc (B) Computer Davice
. (C) Compact Disc (D} Code-Demodulator
SV 6. Chandrayaan-l, india’s first mission (o the moon, has 11
sclantific instruments that are being released on the
(A) 209V and active region surface of the moon. These Instruments are iogether
Kriown as—
{B) 209V and saturation region (A impact f
{C) 247 V and active region (B) Terrain Mapping Cameras
(D) 2-47 V end saturation region (C) Scientific Fayloads
50. For the truth table given in fig., the minimized Boolean (D) Spectrometers
exprassion is— 7. The World Wide Web was invented by—
(A} Tim Berners-Laa (B) Narayanmurthy
Iput Output (C) Sabear Bhatla (D) Charles Babbags
; ; ; ': 8. How many diagonals does a quadnilateral have 7
{A) one (B) two
olol 14 © (C) four (D) eight
01 11 0 : 0 9. 1SO 14000 standards deal with—
ol 1 1 1 {A) qualty management
1, 0] © 0 (B} production management
1 ol 1 1 (C) human resource managemeant
1, 1 0 1 (D) envircnmental management
17 11 1 0 10. Which Indian politician’s autoblography is titled The Story
of My Lifa 7
(A) P=XYZ+ X YI+XY Z4X Y2 {A} Morarfi Dasal (B) Mahatma Gandhi

{C) Lal Krishna Advani (D) Atal Behari Vajpayee
11. The phrase ‘through thick and thin" means—

B) p= sy z

(C) p=x (y®z) +x (y&32) (A} big and small (B} thin and fat
D) p=x0F O (C) large obiect (D) under all conditions
12. Picturasque means—
Sactionll (A} photogenic (B) simple

All questions carry 1 mark sach. (C) stimulating (@) ugly

1. Who was the first woman to be electad as the Prasident 13. Diligent means—
of the Indian National Congress 7 {A) intelligent (B) energatic
{A) Sarojini Naidu (B) Soenia Gandhi {C) modest (D) industrious
{C) Indira Gandhi (D) Annia Basant 14. The opposite of miserty is—

2, Which political leader delivered the famous °I have a (A} spandthrift (B} generous
draam’ speach 7 {C) liberal (D} charitable

(A) JawaharalNehru (B} Winston Churchill

(C} Martin Luther King (D) Rabindranath Tagore 15. The opposite of ingratitude is—

bished (A) sympathy (8) roward

3. Who esta the arganization ‘Khudal Khidmatges® 7 {C} thankfulness (D) stimulation
(A) Hyder AN
(B) Gopal Krishna Gokhale 18. The appropriate missing word in the blank space in the
(C) Maulana Abul Kalam Azad {hl! m’"“ prefer coffee e

(D) Khan Abdul Ghaffar Khan (C) for @) to



17. The appropriate missing word in the blank space in the

sontence “Many relatives attended ............... him during
ilness.”
{A) of (8 on
(C) for (D) with

18. The aricle required before the word 'one-eyed’ in the
sentence “Thera Was ............... ONe-gyed beggar by the
mudtiplex.” is—
(A) tha (B) a
(C) an (D) i

18. The arlicle required before the word Universily in the
sentence "She mel Professor Shah at...........
Unéversity.” ls—
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(A) a
(C) the

(8) an
{0} nil

20. Which one is the comect sentence amongst the following

senlences 7

{A) Mr. Gupta, accompanied by his friends, wera assam-
bled on the lawns.

(B} Mr. Gupta, accompanied by his friends, are assam-
bled on the [awns

{C) Mr. Gupta, accompaniad by his friends, assembled
on the lawns

(D) Mr. Gupta, accompanied by his friends, have assam-
bled on tha l[awns

ANSWERS WITH HINTS

Section-!

1. (D) In an n-type semiconductor, concaniration of holes is
not equal to thaet of the Infrinsic concentrabion.
2. (B) According to the question
I 2

o (e u—
2-pon L+ ih
v petwork Ry
I' Vs
S — —
ll
Y
ABCD parameters are given by relalion
¥y = AV;-Bls |}
Iy = CVs-Dl; | 1)
From figura
Vz = R =-LR
Vi = Al-1:R)~-Bl;
= — |3 [AR, +B] ...}
ly = C{- LRy -Di;
= — )3 (CR +D) (V]
Admiftance looking at the terminal
gl _ CRL+D
Wy AR, +B

Hence alternative (B) is the comect choice.

3. (B) Tha phanamenon of injaction electm-luminescance is
the basic of working of lighl emitting diodes.

4, (B) According o quastion

(1) R %R; R %E” Ry 'fa‘,_.:'-"n,;

2= |

(Applying current divider rule)

5. (C) The given circult
lag = §£30 x5+—1§~;5_ﬁ
o g = 5 £30°x o0
and Vap = lap % Rap
= 280 6 py(5- )
= 15 430" @5-F 9]
= 1T 230"

Henca alternative (C) is the cormect coica.
6. (B) The given figura
- M2
o

u

2, = zﬁ[ﬁ, +JZg tan HJ]

Zy+j2, ten i
2L A
pr=—rg=n
_ L, |arizgens
G ?‘“{zwzltanm]
2y = Gtez

[Since tan & = tan (88 + 907) or tan x = — cot 80° = 0]
Alternative Method
According lo property of transmission line. The Input

impadance and load impedance becomas samo after ;
langth.
7. (D)



14

10.
1.
12.
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14.
15.

16.
17.
18.

19.

20.

21
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. [B) The moda of wave propagation with the lowast cut-off

rrmrl:-'r Is TE-1|;|.1

. {A) The radiation resistance of a quarter wave monopola

antenna is half of tha radiation resistance of a centre fod
half dipola or simply dipole antenna.

e 218 . ses7-3650

(A) Photo-vollaic cell is an active transducer.
(A) Q-meter works on the principle of sares resonance.

(D) The given bridge circuit

o)
ot

Al balanced condition
RyRz; = LC

Thus, we conclude that balanced condition is indepen-

dent from frequency. Hence, altamative (D) Is the comect o4

choica.

(C) For ideal’ power diods forwand voliage drop as wall
as revarsa recovery time must be zeno.

(0}

(A} SMPS works like a DC chopper. By operating the
ONIOFF switch very rapidly, ac ripple frequency risas
which can ba fitared by L and C filter circuits which
are small in size and less welghty.

{B) Porcelaln is a ceramilc insulator.
{0}

{C) Spontaneous polarization of ferroelactric materals
usually vanishes above ferrcaloctic curie tomperatura.

(C) Schottky diodes containg a melal-semiconductor
junction,
(A)

{c}f=1GHz..r-%“.z._-u,zu-ﬁuﬂ
_ g+fgunar]
% z”[zwmm&r
2z A ©
B.l = -::~E=i

Zy = za[%';]zfzwsuf
50f = j¥ =wl=2rx10°L
= 50 -E ‘IE
L 27 % 109 x 10 x nH

2n
le+lg = m;?'ﬁ-z-sm

flg+lg = 25
Ig = %-n-uzsm

23.

25.

=75+07T+Rglg+25= 0
T5=0T =25
H‘H - —D'H'EE E
(B) Given, £ = 30 L, £ = 120 Q (l.e. characleristic
impedance of ling) Z5= ?
For a quarter wave matching transformer

172k

_ Zf
W=7
or Zif = Zy. Zy= 120 % 30 = 3600
or 2y = GO0
- 1+|1"|
(D) VEWR T

whara | T' | Is reflaction coafficlant.
The reflected power (P,) and incident power (P is relatad
by expression
Pe= ITFP
Given that average power delivered to a load is 73% of

that of the incident power. It maans tha reflected power is
25%.

ITR = E;:Iﬂ-zﬁ
or IT| = 05
1+05_ 15
Now,  VSWR = y= o= 0=3,
{D) The given circuit
152
v R
n o Ve VeZ_ R _1
max ~ 4RL'4RH.,'.¢H1'4

Now, acconding to question voltage source would deliver
50% of maximum deliverabla power i.s,

Paesrersd = 50% of Ppg, = PR

1_ 41 \?
o B~ (R+1) R
of (R+1)2 = BR
or RI-GR+1 = 0
o H=ﬁ:$]|ﬂ?—4x1xi

2



_6:V32_6242

2 2
= 3-2V2=3-v8
Hence altemative (D) is the comect choice.

26. (D)
27. (A} I o= Iy +3V,
~ 15+ T+ T(la=ly=3V,) = 0
15+ 1413=T =21V, = 0
178

or R

3V

T

15v() 783 sy
"

-
21
Iy + 6l
-5l
141 +351-21x21
14l=TI
1Th+21-15+TI; = 0
W(-51)+21-16+T71; = 0
—B51+21-15+7kL =0
-B31+71; = 15
From equation (N)

1571
15+T71 _
15+71-1661 =
15-1581 =

oW
n B
=

|
88

£
g
5

*
L
fl
o

*

A
i

o

.
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2000 £2 K LLILEW] 1
A ANMr—g
u, s
we QY
)
Fﬂ'Rm
-wamnuznm[—la'rmﬂ] =0
=V +30001 + 3+ 20001 =
. ¥
50001 = 3
or ¥ = 50002
or Rey = ) = 10000 = 10k
2. t<o0
10
MW
2a(1) 80 ' 1,(0)
-
8x2
L{07) = 1,{0°) = =5== 16 amp
al t =0
202

L”-'&Eﬂulm =0
d 20
a0
%'ma-slm =0
F = &
1.0 = [oestdt+c
I} = eo=®
10~} = 1{0%) =16 amp.
¢ = 1-6amp,
I = 16
1{018) = 18e5=15=0T76 A
30. (A) Deflection torque, T = NIAB
Given, N = 100, I=5mA=5x10"7A

L}

0

Given
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A = 100 mm < 10 mm = 100 = 10=9 m?
B = 2mWmi=2. 10 3Wind
How, controlling torque, T, = kB

Wxx n
wherne B = 90°= 180 wzl‘ﬂﬂlﬂl‘l
Since, Ty = T.atBalanced condition

MIAB = k8
MIAB
R —
or k = =
100 x5x10-F X 100x 108 x2x10-3
) R2
10 x 1078
or k = x—=gx1ﬂ'fﬂ-m'm:l
w2 n

Thus, from the given options, altemative (A) is the most
appropriate cholce.

31. (A)

Vi

4sin it (=) gmk

10k

For upper half cycla Dy conduct and Dy not conduct as
shown below—

I.w'l
4--- -
+*
e I
5.C.
] A
0.C Lae
45 10k
&ifL (o 10g é

Now for second half cycle Dy conduct and D not conduct
as shown above—

Jl\rh
= I
L\
0.C
—(®)
8 C
—4 sim m@ 00

Then circult Is act as a half wave rectifier then
Vo_4
v, = yolt
de © F'ﬂ
o Yo 4 04

e = R =jox” 5 ™
2. ([C) 3 (A)
3. (C)
20 20
-1, —1,-1
10V llglﬂ *
-“:I-I-2|.|+E| =0
~10+21,46 = 0
Iy = §=2amp
20y =) +V3=2%1 = 0
2x2-2x3+V;-2x3 =0
or V; = #voll

35. (C) The shunt mlllhnﬂ.ﬁ.htm_j

me futaip

whare, I 01
Therefore, Ry = %-%3-1-19
Hence aliemative (C) is the comect chaica,
36. (A) Vp = 1V
Ip = 200A
=2
Vi = 257 mV
IE- = ?
Vo
wa have Ip = Ig @V
200 = Ig a2=25T
ls = oo = 7108 pA

10k



37, (D)
38, ()

JI:"—].
Vi,

L | :
|
A

This |15 not a de - de converters,

39. (B)
40. (B) ® DC switch
® Regulated DC-DC
& AC to AC
@ DC o AC
41. (A}

Given Vg say =
Ve sty =

B
Cwaordrive factor

Applying KVL

= MOSFET

— Boost converter
=4 Cydlo converler
—  Inverter

Yoo (103 V)

-
lelZReqi0 )

-1UU*1DIE+U¢E“.1: =0

|J_':=

42. [C) axbxeg = Som

f,,; = ?for TE11:|.1
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= m 2 n 2 z 2
= 2\((.ﬂ) (@)
. 2
or [, = E—i,jn—uv = +(1—) w102
or fﬁ=g mﬁ‘r ME’;W 3V2 GHz

43, (C) When ZCRs are in the conduction stabe, they can ba

wrned off by applying reverse vollage across it
44 {B)Given py = p2

[since wires made up of same material)

2D1 = Dz
A = o k1
1 F1h1
L
Ry = -2
2 .F':I,g,|=
Ry _ '.—_11"-2=LL]‘[2D = 1
Ry  LaAy 4 Dy
Ry = Rz
Henca altermnative (B) is the comact choice.,
45. (A) I = 1A
D=1m
A= 1x10rfm?
L= dexi0-"H
givan current reduces to 0-99A after 1 year
p=7
A
p =R
ve dnx10°7 = [1 =099
AT 1 year
1year = 365 = 24 x 60 = 60
v = 4 x10-7 = 001
365 x 24 <60 » 60
= 4xx10"7 x 31T x 10"
Vo= 12:68xx 10~ 17 volt
R = \=1268xx10- 172
1268x » 10° Mw1x10-®
P ik
1268 x 1022
p= —'T“—*-1-Eﬁﬂx1ﬂ'ﬂﬂm

Hence alternative (A) is the comect cholca.
48, [A) Applying KVL

~Vee*Relg + Vez +IgRe = 0
(Re+Rg)lg +Vee = Vee
when e = 1 mA
and Ve = 1volt

(Re+Rg)+1 = Vg

i)

()
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47,

48.

whean Ve = 11 wolt
(Re+Rellg+ 11 = Ve
From equations (i) and (i}
(Re+Reh[1-1Ic] = 10
Ro+Re) = 7o
Here (R + Rg) 5 passive elemenL
Therefore, it should be + ve
then 1=lg = 0
le = 1
Hence only oplion (&) is comect.
(B)

[T B J—

49. [A)

. (C) Ebg

£

r
{a)

A
We know that co= E.u.;

g WL - x W. ¥
and ﬂz = (T,)*-EQT
ghvan Cz = 204

Wik=-x), W.xy _ WL
(“ﬂ d ‘g ) = &g
Il-xi+x = 2L
or 2L = x+3L-3x
or 2x = L
or x =IE
[A) Ry = 36x10-*mic-"
p = 8x10r3am
_ Ry _38x10-°
# p Bui0d
= 04107 1=004 my-Tg- 1
1
ne Ry @

1 m?
36 %104 x 1-6x 10- 19

= 0173 = 107% = 109
= 173=10% m?
Intrinsic concentration = n;
Eleciron concentration = n
Electron mobllity = p,
Hele mobility = pg
Conductivity o = (pep, + néyly,) -}
and Pa = 07
n?
n

=

n
ey, + ',,:2 g
For maximum

2
ﬂ=n[un-%]=ﬂ
2
I,
Bn= 2 B = O
{n = =
1.
1-42 eV

142 = 16x10-12)
5625 x 10~ ™

$E o

h
E-H'F-

6625 x 107 M x 3 108
142 x 10- 1% % 1-6

A o= DE7S pum
Saction=I|

u

fRg ~R

A

. (A) For TFF

i Q0 Qin 1)
L0 0

TQ,+TQ, = Q.o+ 1)

™0 1
o Ll
1

- a oo

[ - Y

1
i
0

. {B) When the system encloses the point {— 1, /0). Then

intersaction pofnt of real axis Is greater than 1 and henca
A=
= %*‘-‘ 1
1
GM = 20 logyg

GM < 0

(o) ZRO3HO 4 = et

Taking Laplace transform
23 (3) + 35Y (5) + 4Y (5) = R(s) + 26~ *R(s)
Y(s) . 1+2¢ %
Ris) 25°+3s+4




12,

13

14,
15

(C) ¥ap = |1+ a8y cos Znf,f] cos 2nf,t
cos 2nfd
modulating signal = [1 + &g, cos 2nf,(] cos 2rff
[
(0} Xew = Mg cos2x f,:+]mmm:|
o
{B) Condition for zero 151
> p(-5) = v
n=—-
A X(f) = Tsinc|fTje /=T
magnitude [X ()] = |Tsinc(Me |
= |Tsinc{M]
(C) fo. = BRHz
fo 2 2y
f, .rl!'
fm = 4
(o) 10. {B) 1.({D)
(A} F{A,B.C) = =(D,2,3)
F(AB,C) = 3 (1,4 587)
F=BC+A
c
A% 00 111 10
s
1 ] 1 1 -
(A} WMo of address [ine = n

for 27 bit memory
Memory = Bk byler
= 2yl 213-n
n = 13
(A)
(C) Binary no. = 1101100
2 comp = 0010100
For BCD = mﬂ?ﬂ?
= 14
(C)
il 4 ¥

17,
18.

18,
20,

21

25.
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= V-2V = V-V,
E'Urr' = 3?-"':"'{;
Wg = 3V w-gv 2V = i
[ = EV] ER V=LV ==y
Vg :
v, = =05
(<)
(DY) Option (D) is comact answar.
x+y = ?+?;;+;

(B)
(D) CMOS has lowest power dissipation and higheat noise

in.
st 53 +252+25+3 5

()
gt 1 2 3
57 1 2 0
5t O=g 3 i
i 2e =3

g! FIIT“ —E'—E = i 0 0
gl 3

im EE —-3

& =D = =

€

Hera thare two sign changa ln a row, hance atleast two
rocts presant in RHP.

) F{AB,C) = ={0,2.4,7)
FIAB,C) = T(1,3,57)
For Max !n |1 Ig |3
A 0 B 2 @
A 4 ® ® 7
0 1 A A

[ll}- I‘Ir IE‘I IEI 4. ﬂﬂ} = I.'U. 1: IHI-E. B. ':-J
Henca allemative (D) is the cormect choica.

(A)® (CLK, CLR,LC) = (T.1,1,X)
= Means load inputs
® (CLK, CLR, LGJ-{T‘II:H}
=+ Means count next binary stale
® (CLK, CLR,L.C) = (X 0, X X)— Clear outputs

® (CLK, CLR.L C) = {X 1,0, 0} - No change

(&)
(A) Forward path1-2-3 -4 -5
3
Mi= Grijsra 2=
Loo Ly = L L =3
P 1= 51‘1' 12 = {3*1}{3"‘4}
L 3
a4+ i4d
Rm1 2 3 5‘1"(::
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Mo non-touching loop
P
Gain M= 3 ——
z1-Etlmp}
3 .
_ (s+1)(s+4)
M= 1+ L + 3 -
s+1 (s+1){z+4)
M = 3
T sgt+Sg+drgrded
T sl+Bs+ 1
26, (C}
Ris)+ B Yis)
K +0.366 5 ST

R ——

G = {i{+ﬂ3ﬁﬂﬁ]‘(3;3+1})
His) = 1
K + [-3665
GistHis) = “gi
0-366
£6 = =90+ tan~ ---E-‘-”-un—w
Glven PM = B0° =180+ 2
D-
60 = 180-190 +tan' k-t o
0366w
=90 = i3 -!-__H:.-. = tan=1
0-366
tan~ ter - tan~ 1= = 30
03860 |
T K
tan™? =
ﬁ.ﬂﬁj-
K
at o = 1 radlsec
0-366 = 1
-k 1
= lan 30 =—
O
1403 Va
0:366 V3 0-3686
Va- K =1+
0386 V3 + 0366
V3-1 = 03863
. 3+ 0
« = ﬂaﬁﬁq’lﬁ+ﬂﬁﬁﬂ=1_m
3=1
27. (A) Given no. of volce channels = 96
Sampling rate = 8 kHz

and encodes into & bits par sampla
one synchronization bit per frame

Tharefore, ransmitted data rate

o= |96+ 1) = B kHz x B bils per samples
af Fo= 97 x 8x10% « 8 bits/sec
or r = 6-208 x 10% bitsisec
or ro= 6208 mbps
Hence alternative (A) is the comrect choice.
28, (D)
29. (B) In a uniform quantizer, the quantization nofse is given

by

Quantization nodso (—EE)

or  Cuantzstion noize

:zn:z
whora, Vpp = Paaktn p-ank vallage
L = Nao.of levels
n = No.ofbits

Hance alternative (B) is the comect choica.
(A) For malched fiter

pir]

‘h[rz

=1+

p(T-1
= 1 sec (Givan)

p{1=1
PR

[C_ptuhit-vds
j'u' Var[-Vag-n+ 1 o

[ teens [ B e ]
V3
Gl t;}

E 1
| 2 *a
-3+ «Ev.
ﬁ_ P
33. (B)
32
34, (C) Efactiva apariure, A'=ED

1

hif

=
|

h(n
yif =

yi =
¥in =
yifh =

V3| -

13ﬂ:

V3|

y (0

.
[

¥ (1)

V3,
*2

”lrh

31. (B) 32 (A)

f = 300 MHz
D=2

Given,
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¢ he ———
From relation, A = P —r—
r :::f-_:'_.i p—
s ___311:.3 . [l — J
3% 108 100 T
A, = th";lm? G-input NAND gate
Hence altemative (C) is the comect choice. Hence the inputs to tha NAND gata are AjpAq1Azhqg
35. {D} A-M"Hi'
36. {0} Arithmalic or logical operalion can be directly per- 41, (C)
formed with accumulator.
=2"(1-1)=0 ® P5W — Program Status Word
sum=04+0=0
:=2ix=212=4 L EM.A—] Gﬂmp‘ﬂmﬂnimmﬂm’
ﬂaﬂ‘ljrlfffﬁ'l?zlﬂﬂﬁ 4 ® RLC - Rotate Accumulalor Left
sum=0+4=4 2. O
x=2"y=2"4=8 L¥I8 2070H « loads the contents 70H in register C
for 3ed loop and 20 H in register B
dx=B"(3-1)=18 MVI A, BFH  + stores the contents of 8FH in Accu-
sum=4+16=20 mulator
x=2"8=16 .
o > MVIC, 68H  « stores the contents of 6BFH in Accu-
break: rmiulator
printf (%, sum); sle C « sublracts the contentzs of register C
end; from the contents of Accumulator®
The sum printed is 20. ANI OFH  « AND immediate the contents OFH
38. (D) Complaxity of selection sort = ﬂl—";—_ﬂ with the Accumulator™®
STAX B = It copies data from the Accumulator
Time to run 200 elements = :::t; inta the register BC
Time to run 1 element = 200 HLT +— End of the program
4 ¥ 4000 * BFH
Tirma to run 4000 alements = 300 = B0 ms TEBH
Hence alternative (D) is the correct choice. £1H
39, {A) This problem is related to stack ABCYD — EF/+ - 10001111 {BF H)
A=6B=2C=3 00001111 (OFH)
. D|= hE=4andF =2 AND = 00001111 {OF H}
cl||c | Thus, the contents of mamory location 2070H after the
V| B | B B | execution of the program will be OF H.
AL LA LA A 43. (C) These are B-Jump instructions in B0BS, these are
" performs on B and G 5. | Name of Meaning " No. of Machine
B*C =& Mo. | Instruction . eycles raquired
A8y 1. JzZ Jurnp # the rasull is zem I 3
& 6 2| INZ Jump i the result is not zero 3
'}“ 1, Jo Jurnp if there is & carry 3
- | F + E/f =2 4, JNC erﬂw{smm 3
D E | 2 5 | JP Jurmp if resuit s plus K|
1 -2 -2 6 | JM Jurmp is result B8 minus 3
! w ‘ 7. JPE JUTTIP 5 evien parity 3
=0 6 | JPO Jurmp ks odd party 3
Honce alternative (A) Is the comect chosca. ' Total 24
40, [A) .
Ais A Az Az A Ap A A A A A Ay Ay Ar Aq | Starting Address
ccoo— 1 1 0 0 1 1 0 © ©0 0 6 0 © 0 0 }FinalAddress
CFFF— 1 1 o0 o 1 %+ 1 1 1 1 1 1 1 1 1
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44, (D) The given circuil From equaticns (i) and (i)
Yoz
100 k £2 eV _
Wi Vol
+V evT
Jkg i
.,-E'w. ) or o dr =2
_ﬂvﬂ
Wiz — Mot
+ - _
y l?'n oF na W = In2
oz — Vo
T L
’"'"H% "|T:.u|pp$”“ or Vaz = Voy #Vyin2
Hence alternative (D) is the cormect choice.
_J_ 47. (A) The given circuit

As we know that Q ¥,
g o [ %
2a VLG
1 -

o = =
JE from given circuit
= — = e
V10 % 1072 % 0-01 x 10-5 Bmy =y,
w = 10° radisec or le = Gm Vi ()
and R _ 2 where g, is the transconductance of transistor Q4 and I
Ry is the collector cument of the transistor Q.. The transistor
= R = 2Ry, Ry=5k R=10k Gg In common hase configuraton.
Lat the current gain of common basa is . Then

45. (B} The given combinational cireuit is 2 x 4 Decodar.

{since it is given that a combinational circuit accepts a 2 a = Iy
bit binary number and outputs s square in binary). g
To design this circuit using a ROM the minimum size of or a = _la
ROM required is 2% x k where k is the number of inputs ﬂ'm-,"i"i
line and 2* is the number of output lines. Ig
; . . or v, = U 0my
Thus 22 x 2 fa. 4 x2 ROM is required. r
46, (0¥ The given circuit or %}: = Gmy
I Isince o= 1 For common Base configuration)
2 k62 +V Kis+d)
v; - 48. (C) Given Gi{s)H(s) = 5 {5+ 1)
N Vo Thae CE is 1+ Gls|H(s)=0
‘ Kis+4) _
-V or '+s[s+ T 0
o
=5(s+1)
- X . o K= “ls+4)
Given I = Iz evr whereV is the output vollage (s + 35)
eV or K= "sva
2 L (s+d)(2s+1)—{s?+ )1
wherg V; = 2V then Vi = Vg or ds -~ (s+4)F
v _ ﬂ‘.;’;_lra " Breakaway points can be obtained by aquating
kg  ° dk _ o
when V; = 4V then Vg = Vig ds
av Vg or  (s+4)(2s+1)-(s+5) = 0
MNow, = | 8¥r e () of 25l 4Bz 4544 -5 = 0

2kil



ar
Aflter solving we get

s2+Bs+4 =0

&

= T-46, - (54

Hence allemathoe (T Is the cormect cholce.

49. (B)

50. (B) The given truth table

Input Output
x| vyl 2z p
ololo 1
0 0 1 0
o111 9] 9
o 1 1 1
1 0 0 0
1 0 1 1
1. 1 0 1
101 1 0

—

. (D) 2.{C)

. {C) 16.(D)
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Now,
4
¥\ 00 01 11 _10
o @ a xyz
1 @ Tr—xz
L

From k-map, the cutput pis given by

[

or p=

11}

o p

o p

xBydz

Xyz ix_1.r2+:yz+rl|.r;

Xy Z+yn)+x(yz+yz)
Xy@+x(yd2)

Hence altermnative (B} is the comect choice.

3. (D)
B 2.4{0)

Sectlon-il
4.(A) 5. (C)
10.(B) 11.(D) 12.(A)

17.(B) 1B.{(B) 19.(C)

6. (C)
13. (D)
20. (C)

7. (A)
14. (B)
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Section A

. A housa, served by a 220 V supply like, is protected by a
9 ampere fuse. The maximum number of 60 W bulbs In
paralled that can be turned on is ;

{a) 11 (b) 33
e} 22 {d) 44
. An n-channel JFET has lggs = 1 mA and Vp = - 5V, The
maximum rans-conductancs s
(a) Omg = 0-4 milli mho {b) Omg = 0-04 milli b
(e} gm.-_l}ul.mrn {d) gm=ﬂl-4mliﬂ'llmm

. Tha base Io base reslstance of an UJT is 6 k ohm when
the emitter current is zero. If Rg, = 36 k ohm, the intrinsic

stand off ratio is

(@) n=0G6 {b) n=08

{c) n=60 (d) n=36

. A capacitor of 1 mF initially chargad to 10 V is connacted

gcross an ideal inducter of -1 mH. The maximum currant
i thi circult s ;

{a) OSA (b) 1A

{c) 31-62 A (d) 2A

. Gilicon has a preferenca in |C technaology becauss :

{a) Itis an indirect samiconductor

(b) Itis & covalent semiconductor

(c} M is an elemental semiconduchor

{d) Of the availability of nature cuide S0

. Thres equal resistances of magnitude 5 ohm each ars

connectad In della. The resistance between any two pair
of terminals of 1he delta will be :

{a) 5ohm ib) 573 ohm
{c) 103 ohm (d) 3/5 ohm

. The B.M.5, valua of a half wave rectified sinusoidal alter-

nating curment with paak value I, is :

8) I/t (b} w2

© loi2 (@) 1 V3

For a series resonant circuit, at the half power points,

which of tha following is trua 7

{a) Current ls half of the current at resonanca

(b} Resistance is squal to the resultant

(c) The impadance is half the impedance at the
resonance

(d} MNone of the above
. The loss less line of charactenstic iImpedancs 300 ohm is

terminated in a pure resistance of 200 ohm, The value of
the standing wave ralio s :

10.

1.

12.

13

14,

15.

16.

{a) 15 {b) 087

{c} 10 (d) 1-25

The transient current in lossbess L-C circuit when excited
from an AG source s ......... 3ine wave.

(a} Critically damped {b) Under damped

{c) Owver damped {d) Undamped

The values of L and C for a low pass filter with cut-off

fraquancy of 2-5 kHz and oparating with a terminated
load resistance of 450 ohm are given by :

(a} 57-3 uH: 0-283 uF {b) 28-66 uH; 0-14 uF
(c) 11464 pH: 0-566 uF  (d) 50-23 pH: 0-832 pF

The driving poinl impedance with poles at @ = 0 (Zero)

and w = = (infinity) must have the :

{a8) S term in the denominator and an excess tam in the
RAUMerator

(b} S term in the numerator and an excess term in the
denominator

{€] S term in the numerator and equal number of terms
in the numerator and danominator

(d} S tarm In the denominator and equal numbear of
temms in the numerator and denominator

A trangmisslon line s terminated at e charactoristic
impedance. The reflection coefficient is :
{a) 1 by =1
€} O (d} ==
In the cincuit shown below, the current through the 311 L2
resistance batwaan terminals A and B is
v 10
= dTATAY
v 20
= AN
14 av an
=
a0 L
Al AAN———
{a) 4 amp {b) 1amp
fc) 2amp {d) 5amp

In a series RLC circuit operating below the resonant
fraquancy, the current :

{a) |leads Vg {t) 1lags Vs

{c) lisin phasa with Vg (d) Nona of these

An antenna has maximum radiation intensity Upg,. = 10
waltt'Sr and average radiation intensity U,,, = 4-5 watl/Sr.
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7.

18.

21.

23.

I the efficiency of the antenna Is given as n, = 85%, the

input power of the antanna is
(ay 2-222 watt {b) 12-11 wakt
(c) 55-55 watt (d) 59-52 watt

In an airport, a receiving antenna has a maximum
dimension of 3 metre and operates al 100 MHz. An
aircraft approaching the airport is 1/2 km away from the

antenna. The aircraft s in the ......... region of the
antenna,

{a) far-fiekd (b) mear-fiakd

{c) close-fiald (d) out-of-reach

A logsless transmizsion line with charactarstic impe-
dance 500 ohm is exciled by a signal of voltage 10 2Z0°

volts at 1-2 MHz. If the line is terminated by Z; at a
distance 1 km, the input impadances of the line for £

= e {infinity) and Z, = 0 (zero) In ohm, respactively ars
(@) +j=,0 (b) =je=. 0

e} 0,=je= (d) O, * jo=

if the electric field of a plane wave is represented by

E= m;ms {10% t + 30 z) volt/m, assuming e Is the
dielectric constant, the comesponding magnetic field H is ;

(a) -y e 1093 cos (107 t + 30 Z) amp/m
(b) — % & 10973 cos (109 t + 30 2) ampim
{c) nizmﬂmmnﬂ“tﬂn:}mpﬁm
(d) + % £ 10°73 cos {107 t + 30 z) amp/m

. A 50 Ohm lossless line connects a signal of 200 kHz to a

load of 200 Ohm. If the load power is 100 mW, the value
for vollage minlmum Yps s @

(a) (V204 (b) (¥ 10)4
() (Vaoy2 (@) (V10p2
Choose the comect siatement ;

(a} Digital multimeters are buill using curment measuring
elemants, while analog multimeters are buill using
voltage Measuring units

Digital mulimeters are buill using voltage measuring
units, while analog multimeters are built using curment
measuring units

Both digital and analog mulimeters are built using
voltage measuring units

Both digital and analog mulimaters are bull using
curment measuring units

(b)

(c)
(d}

. An analog voltmatar has a sensitivity of 10 kivolt. The

galvanaomeler used in constructing the Instrument will
produce a full scale deflection when the cument passed
thirougi T is

(@) 10 mA (b) 20 mA

{c) 50 mA (d) 100 pA

The input versus output characterstics of a digltal-lo-
analog convartar & given in the table above :

24,

Input (bit string) Output (in volts)
B 000 00
010 21
100 40
110 58
Tha converter is axhibiting :
(a) Offset error (b) Statistical emor
{c) Linearity error (d) Hysteresis amor

An oplical fiber cable laid underground has developed a
discontinuity at a distance d from the source end. The
faull can be located using the instrurmant :

(a) Optical Spectrum Analyzer (OSA)

(b) Optical Time Domain Reflactomater (OTDR)

(c) Optical Power Mater (QPM)

(d) Laser Diffractomater (LD)

Two sinusoidal signals of the same frequency are
dizplayed on a duakirace oscilloscope. Ona complete
cycle of aach signal covars 6 cm of the horzontal scale

and the starting peoint of the two signals ara separatad by
0-5 cm. The phase difference betwean the two signals in

degrees is :

(a) 30 k) 45

{c) &0 (d) 80

Transient signals can be observed using :

(a) Siorage cscifloscope (b} Sampling oscilloscope
(c}) Wave analyzer (d) Spectrum Analyzar

The trace on an oscilloscope continually moves o the
right of the screen when :

{a) The sweep is triggerad

(b) The sweep pericd is larger than the signal period

{c) The sweep period is smaller than the signal period
(d) There iz no swaep

In a dual trace oscilloscope, the display appears segmean-
ted when :

(a) Low frequency signals are observed in allarnate
moda

Low frequency signals are obsarved in Chop mode
High frequency signals are observed in alternate
mode

(&)
()

(d) High frequency signats ara abservad in Chop moda
To distinguish between signals having very closa values,
we nead an instrument with ;

{a) High accuracy (b) High resclution

(c) High sensitivity {d) High linearity

Match List=1 with List-2 and select the cormecl answear
choica ;



3.

List 1 (Instruments) List 2 {(Measurement In
which the instrument is
.. used)
(&) Lock-n amplifier 1. Patienl monitoring
(B) Sampling 2. Overcoming ground
oacilloscope loop problem
{C} Isolation amplifiar 3, Phase difference bet-
waan two signals
(D} Sidp-chart recorder | 4. Signal recovery from
noise '
5. Obsarving wory high
frequency signals
(A) {B) (C} (D)
{a} 1 3 5 3
by 2 1 3 4
{c}y 4 5 2 1
@ 3 4 1 2

A power diode has lightly doped n type substrale
sandwiched batween heavily doped p and n reglons :

{a)}) Toincrease reverse breakdown voltage

(b) To reduce ohmic koss under forward bias

(¢} To decrease switching time of the power diode
(d) To improve transient behaviour of the diode

An ideal thyristor is driving an R-L load of impedance £.

Input AC voltage is Vg = Vi, sin eyt I thyristor is fired at

an input phase angle of 80°, what will be the output

voltage and output curment across R-L load at the instant

of firing ¥

(&} Output voltage is VW, and output current is V/Z

(b} Outpit voltags and output cumrant are both zaro

{c) Cutput voltage is zero and output curment is delayed
by an angle 80°

(d) Output voltage is Vi, and output current is zero

in a regeneralive braking, which of tha following is

generally true 7

(a) Back e.mJf, in the motor exceads the applied voltage

ib) Back a.m.f. ks lass than the appbed voltage

(c) Kinatic anergy of the motor I8 dissipated in a
resistance

id) Kinetic energy of the motor is dissipated through free
wheeling diode across the motor

A step-down chopper, fed from a 120 volt DC source,

pperales a DC motor, whose armature e.m.f. and

amatura registance are 100 volt and 0-5 (1 respectvely,

With the magnitude control ratio 0-6, the quadrant of

cperation of DC motor s :

(a) First (b} Second
{c) Third (d} Fourth
For IGBT, which of the lollowing statemnent is true 7

(@) Switching speed of IGBT is more than bipolar
translstor

(b} IGBT iz a current-controlled device

a7,

40,

41,

JT.0.2007 | &

[c) ON-stale coliector-emitler vollage is less than thal of
bépolar junction transistor

{d) It combines voitage contrel features of MOSFET gale
and high power capability of bipolar transistor

The semiconducior used for LEDs emitfing in the visibla

range is ;

{a) GahAs {b) GaAlAs

(c) GalnAs {d) GaAsP

Tha polar bonds, existing In -V compound semicon-

ductors, may be considered as agquivalent to :

(a) 1 ionic bond and 3 covalent bonds

{b) 1 lonic bond and 4 covalent bonds

{c) 2 ionic bonds and 2 covalent bonds

(d) 2 ionic bonds and 4 covalent bonds

Which of the foliowing pairs of crystal structures
possessas the same atomic packing density 7

(8) Simple cuble and body cantred cubdc

{b) Body centred cubic and face centred cubic

(¢) Face centred cuble and hexagonal dose-packed

(d) Body centred cubic and haxagonal close-packed

The colour bands on a carbon compasition resistor oocur

in the saquance—yallow, violat, yellow and silver. Its
resistance |s :

{a) ATO k1% 4T ki
{c} 47 ki22 10%

(b) 470 k01 + 23-5%
(d) 47 kGl £ 5%

The real and imaginary dielectric constants ¢ and e of 3
inzulatons at 1 kHz and 50°C are listed balow

Material e &
Polycarbonate 247 0-003
FET 2-58 0003
FEEK 224 0-003

Al a given vollage, the lowes! power disslpation per unit
capacitance at 1 kHz can be obtained from :

(a) Polycarbonata

(k) PET

{c} PEEK

{d} Insufficient information to answer

A battery of 40 V and three capacitors of 1000 pF, 500 puF
and 100 pF are all connected in () parallel and (Il) sarias.
The ratio of total charge stored in case | to that in case ||
is approximately :

(a) 3:64 (b) 64:3

{e) 13:160 {d) 160:13

The magnetic flux 4 (in webar) linked with a coil at an
instant of time t (In second) Is given by & (1) = 2€ — 201
+ 40, The Induced a.m.f. in the coil at tha instantt =2
second is :
(a) 22V
c) 12V

(b) 20V
(d) 10V
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43.

45.

47.

48,

489,

The speed of an audio cassette tape in a cassetle player
Is 5 cm/sec, If the maximum frequency that needs to be
recorded is 20 kHz, the minimum spatial wavelength on
tha tape is :

{a) 40 pm (b} 25 um

(€) 4 pm (d) 2'5 um

In a power transformer, the fundamental frequency of the
b ariging due to magnetostriction s :

(a) Equal fo the lina frequancy
(b} Double the line frequency
(c) 4 times tha line frequency
{d} Not related to the line fraquency

Al a particular temparature and current density, the
critical magnetic field for a Type | superconductor is Be,
and that for a Typa || suparconductor ranges from Bey to
Bps. Kesping other paramaters unaliered, both auper-
conductors are now subjected to a magnetic fizld B that
sallshes the conditions B > Bg and Bgy < B < B Which
of the following statements is then trua 7

(a) Both Type | and Type 1l superconductors will switch
to their normal conducting stales

Both Type | and Type Il superconductors will main-
tain their superconducting slates

Type | suparconductor will remain in supercon-
ducting state, while Type Il superconductor will main-
tain a vortex state

Type | superconductor will switch to the normal
conducting state, while Type Il superconductor will
maintain a vortex stale

(b
(e)

(d)

. Two free charges q and 4q are placed al a distance d

apart, A third charge O is placed batwean them at &
distance x from charge q such that the system is in
equiliprium. Thean :

@0 gxd  @orue

In order to generata electron-hole pairs, the maximum
wavelength of radiation for Sificon (Band gap =11 eV} is:

{a) 1-88 pm (b) 1-BB pum

() 1-13pum (d) 154 um

Rasistivity of a p-type specimen k& 012 (-m, hole
mobility is 0-048 m2v-15~ (electron charge = 1.8 x 10712
coudomb), and intrinsic concentration is 59 x 1070 em3,
Then, the slectron concantration in the specimen is

(@) 20x 10" em—3 (b} 3-2 = 10% cm3
e} 2-0x10'2em3 {d} 2-0x10™ cm™

What is the change of barmer heighl of a p-n juncton at
300 K when doping In n-side is increased by a factor of
1000 and doping in p-side remains unchanged 7

o (§00)

{a) 018V
(c) 001BV

(b) 1-BV
(d) 014V

30. ABJT has a =099, Ig = Ig = 25 LA, and lggp = 200 nA

The collector cumrent is :

{a) lc=25mA (b) Ig=1-5mA
fc) le=35mA (d) g =45mA
Section B

Directions : Selsct the most appropriate answer from the

four cholces ghven below sach of the questions 51 to 100.

a1

55,

56.

Excitation table of a flip-flop is given below :

Qn Qreq A B
0 0 0 X
0 1 1 X
1 0 X 0
1 1 X 1

Characteristic equation of the fip-flop will be :
(@) Qr1=AQa+BQ, (b) Qi=AQ,+BQ,

(€) Qnu1=A0,+BQ, (d) Qpy=A Q,+BQ,

in a weighted-resistor digital-to-analog converter with
B-bit input, if the resistance comesponding to the MSB is
2k, what will be the resistance corresponding to the
LsSB?

(a) 2600 (b) 512 ka2

(c) 256 k02 (dy 2558

Tha angle (0,) of the asympototes of the root locl, whore
k=01, 2...........m; n = {no. of poles N) = (no. of zeros
Z}, 5 given by ©

{a) =k/n (b) (k+1)2x/n

{e) 2=zkin (d) {2k + 1) =/n

For a 2™ order feedback control system, the peak
resonance magnitude should ba Mp < 1-15. Hence the
damping ratio (£) s :

{a) 01 {b) 05
(c) o707 {d) 1
Modulus of the following counter is :
Jy %#ﬁ 2
" ey
[_Kuﬁ-g K, 8T Tk:Q
Clock
(a) 3 {b) 5
{c) B (d) 8

A ripple counler s to operate at a frequency of 10 MHz, Iif
the propagation delay time of each flip-flop in the counter



is 10 ns and the strobing ime is 50 ns, how many
maximum stages can the counter have 7

(m) 10 &) 5
{c) 2% {d) 102
§7. For the adjoining circult, the waveform at P will be high
during :
bhjﬁ_ﬂ
200 8-bit right shift register
Sedalinput "t @, 0, Q; Q3 0 Qs Qs Oy
IR |
S
P
(a) {0-15) us (b} (5-20) ps
(e} (10-25) ps (d) {15-30) ps

61,

Given a combinational network with threa inputs A, B and
C, three intermediate cutputs P, Q, and R, and two
outputs X=PQ=Z(0, 2, 4)and Y=PR=E(1,2 4, 6)
as shown balow, find the smallest function P (containing
minimum number of minterms]} thal can produce the
outputs X and Y

—Q_E}—x-: (0,2, 4)

B P

c— ] Y=Z(1,2,4,6)
(a) Z(2,4) (b} E(0. 1,2, 4,6)
e} Z(3.57) {d) £{1,2,8)

If a 4-to-1 MUX [shown bedow) realizes a three-varable

function f (X, Y, Z) = XY + XZ, then which of the following
is correct 7
g —
Iy —
2 =
ly =]

4-to-1
MUX

L

(MEB)Y 2z
@ =X l1=0,lz=1,13=X
b) lg=0.l1=1,13=Y,l3=X
(€) la=X.ly=1,1z=0,ly=X
(d) lg=X,lj=0, l;-1 Is=2Z
mdmmmﬂmwadummMﬁmm
forward gain K is s* + 45% + Bs? + 63 + K = 0; the critical
gain value K  for slability should not excead :
{a) 325 (b) 875
(e} 130 (d) 23-3
Two sysiams ams defined by their state vanable aquations
in time domain dx ({)/dt = Ax (t) + Bu (1) a5 follows. IT the

— f (X, Y, Z)

67.
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gain equations in this are as given balow, which of tha
following cholces is comect 7

A-[-i ! ;B-[;].......
.n:[_1 n] e..-[“]

(@) Both equations are uncontrollable

{b) Both equations are controllable

(c) Only equation (1) is controllable

{d) Only equation (2) is controllable

Tha loop transfer of a system Is Gi{s) H(s) = 5/(s + 1)

(25 + 1) (35 + 1) which has the phase crossover frequency
f. = 0-16 Hz. The gain margin (dB) of the system Is :

.. Equation (1)

Equation (2}

(@) & {b) 4
(e) 2 d) o
For a 2™ order servo system, the damping ratio

E = 0-5458 and undamped natural frequency is o, = 31-6
rad/sec. The per cent overshoot is ©

(a) 7-07 (b} 10-2

(e} 14-10 {d) 21-21

For a systam with dervative feedback, forward path
transter is G (8) = 1/{s* + s + 1) and feadback path
transfer is H (s) = Ks. What is the value of K to obtain a
criically-damped closed loap transient responsa

(a) 05 (o) 0-707
(e} 1 (d) 1414
. A P-controlter is used to adjust the outer level of a tank in

a range of (0-10) m. The desired lavel is 5§ m; tho
controfer should fully close the valve, if level rises to 55
m, and it should fully opan tha valve, if leve! falls to 45 m.
¥hat should be the % P-band 7

{a) 1 {b) 5
{c) 7 (dy 10
. In a radio transmiter, the frequency of the crystal

oscillator will ba stable for a long time If the quality factor
of the: crystal rasenalor is

{a) =100 (b) = 500
{cy >1000 (@) > 20000
In an IF amplifier, tha IF transformer is provided with

tapping to
(a) Increase the voilage gain
(b} Increase the bandwidth of the resonance circuit

{c} Increasa the impedancea offered by tha rescnance
circuit to the fokowing cascaded amplifier

(d) Increase the quality factor of the resonance circuit

Consider the waveform V (1) = (1 + p cos o ). Show
that, if the demodulated wave is o follow the envelope of
V (1), itis required that at amy time ty ©

{a) RC s o (U sin agtgh /(1 + 1t cos oy )
{b) (1MC) 2 o (u sin wy ig) / {1 + p cos oy, i)
{c) RC=1/7{p oy

{d} RC is vary large
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69,

70,

7.

T2,

73.

74,

75.

76,

QPSK systemn is superior to BPSK system because :
{a) Hs bandwidih is higher than thal of BPSK sysiem

(b} Interchanns! interference in QPSK system is less
than that in BPSK system

Bandwidth of OQPSK system is half of the bandwidth
of BPSK system

In QPSK system inter-symbol intarference Is impro-
ved

A radio receiver s placed at one comer of a table and
again placed at some other comer of tha same tabla,

Loudspaaker output is changed because |

(a) Image interference is reduced

{b) Adjacent channel interferanca is increasad

(c) Of fading

{d) Lina of sight propagation is nol utilized

In time-division multiple access system, a traffic system
an the recelver slde must recefve the iraffic burst
addressed to it. For this ;

(a) Transmitting frame acquisition |s required
(b) Proper synchronization of the timing of tranamit
frame I3 required

Frame efficiency should be higher

Synchronization is necessary to overcome the
perlurbations of the satellite

Earth coverage dish antenna is used in salellite system. It
is charactarized by the fact that :

(a) Itis a narrow beam antenna

(b) Itis a parabolic antenna

(e} it is sharply focused within @ small area of the
surface of the earth

Itis a wida angle antenna which covers a large area
of the surfaca of the earth

In & Kiystron amplifier, the RF voltage produces :

(a) Amplitude modulation  (b) Frequency modulation
(c) Phase modulation (d) Velocity modulation
For the proper operabion of MASER al a frequency of 10
GHz, tha material used is :

{a) ALLD, with slight doping of chromium

{b) TiOs with slight doping of iron

{e) TiOzwith slight doping of chromium

{d) AlzO5 with slight doping of iron

A ractangular wave-guide is 4-2 cm by 1-85 cm. The cut-

off frequancy of the dominant mode through this wava-
guide is :

{a) 3-57 GHz (b) 375GHz

{c) 370 MHz (d) 357 MHz

For an antenna to be frequency-independent, it should
expand or contract in proporiion to the :

{a) Gain (b) Directivity

(e} Wavelength (d) Impedance

Suppose thal data items, numbered 1, 2, 3, 4, Sand 6
come in the input stream in this ordar. By using & queue,

(c)

{d)

{c)
(d)

(d)

7a.

[i:

a1.

which of the following rearmangement can be obtained in
tha output ordar 7

(a) 126453 (b) 2423651
c) 4213686 (d) 1234586

We are fold that the inlegers betwean 1 and 1000 are
arranged in a binary search tree with "<’ as tha ordering
relation. Below are four lists of vertices encouniered as
we search for the number 383. Which list cannol ba
producad by this search through a binary search tres 7
(a) 924, 220, 811, 244, 898, 248, 363

(b) 2,252,401, 388, 330, 344, 387, 363

(c) 925, 202, 911, 240, 912, 245, 363

(d) 2,399, 387, 219, 266, 382, 381, 278, 363

The number of 1's in the binary representation of 134167
+11+16+ 215
(a) 8

fc) 8

(L) 7
(d) 12

. A disk has 500 bytes/sactor, 100 sactorsfrack, 20 heads

and 1000 cylinders. Tolal capacity of the disk is :
(a) 1GB (b} 100 MB
{e) 10MB {d) 10 GB

Supposa that the same clock signal is used to increment

the microprogram counter and to load the control register.

Which of the follewing assertion(s) is{are) trua 7

I.  Microinstruction execution tima is at least two dock
parods.

Il. Microinstruction execution time can be overdapped
wilh feiching the next microinstruction.

. Uncondiicnal bramch microinstructions must naca-

ssarily take longer than other typea.
(a) 1only {b) 1l only
{c) landill {d) land

Some system architecits do not find Rich Instruclion
reperioire lo ba cost-effective because it .

(a) Results in large increase in program size
ib) Results In complax structure of microcode

{c) Has been obsarved that an averaga compller does
not employ more than a limited subset of avallable
instructions

Results in complex decoding of op code filed
resulting in longer axecution time

(d)

. A stack machine pushes operands on a slack and

evaluates binary operators by & pes (i.e., pop/compulel
stora) whara the top two operands are popped, compu-
tation is performed and the result is pushed onto stack.
Evaluation of an exprassion (x«y} + (usv) by Reverse

Folish notation in & stack machine needs :
(a) 4 push and 3 pcs instructions
(b) 8 push and 1 pcs instructions
(c) 4 pushand 1 pcs instructions
(d) 5 pushand 2 pcs instructions

. A dot matrix printer takes 3 p sec. to print a charactar,

and Tpsec for a space belween two conseculive
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characters. If it prints 100 characters per line, its printing 91, A one-byte instruction is executed in the 8085 micropro-

speed specifications in characters per second (cps) and
time fo print a line of characters are respecivaly :

{a) 100 cps and 400 p s8¢
(b} 2500 cps and 0-04 y s6c
{c) 250 cps and 40 y sec
(d) 250 cps and 0-4 p sec

Consider the following program segmant with BOBS
miCroprocessor @

LXiH  3600H
MOV AM
HLT

The MOV instruction involves :

(a) Indirect addressing {b) Immediate addressaing
(c) Implicit addressing {d) Direct addressing

To establish a communication between S80BS micropro-

cessor and B255 Programmable Peripheral Interface
chip, the status of the chip select input would be :

{a) TRISTATE (b) HIGH
(c) LOW {d) DON'T CARE

Which flag doas not change by the execution of the
instruction DCR B in 8085 microprocessor 7

(a) Parity (b) Carmry

(c) Zero (d) Sign

Lat the content of the memory location 3501H ba T2H.
Mow consider the following program with B085 micropro-
Cassor

LDA  3501H
CMA
ETA  3502H
HLT
The content of the memory location 3502H after
execution of the program will be :
(a) 27H (b) DEH
{c) BDH (d) 72H

Glven the program segment below, how many times will
tha instruction LP : JNZ REP be exacutad 7

MVIH, 02H
MVI L, O5H
REP: DCRL
LP: JNZREP
DCRH
JNZ REP
{a) 10 (b} 260
(e} 510 dy 7
. What addressing moda Is used in the instruction RET 7
(a) Direct (b} Immediate
fe) Imphcit {d) Registerindirect

92,

93.

cassor by the following sleps
((SP)— 1} & (PCH)
((SF) - 2) « (PCL)
(SP) « ((5F) - 2)
(PC) « DO0BH
The cormesponding instructian is
{a) JMP DDOSH (b) PUSH PSW
(c) CALL 0D0SH {d) RST1
The zero flag of BOBS microprocessor is (o be sel,

keaping the content of the accumulator unchanged,
Which instruction is to ba used 7

(a) MOV A A {b) ANIDOH

c) XRAA (d) CMP A

In class-A& power amplifler, the collector dissipation Is
maximum when :

(a) No signal is presant

(b) Signal swing is maximum

(c) Signal swing is (1/1-414) of its maximum

{d) None of the above

If cut-in voltage and forward resistance of aach diods (in

the adjoining figure) are 07 V and 1 ohm respectively,
tha current through the 48 ohm rasistor is :

x F
+ 48 ghm
o av i
1 ]
(a) 132 maA (b} 160 ma
{e) 0mA fd) (1/8) A

The lower cut-off frequency of the Iransistor stage in the
adjoining figure is :

oVee
:“i 3K
10
: i al oV
2k
®
==

{a) 7-85Hz (b) 13-25 Hz
() 530 Hz (d) 318 Hz

In the adjoining current mirror circuil, if Gy and Qy ara
identical and base cuments are not neglected, then which
of the following is true 7



10 | J.T. 0. 2007
JTl

Q4

e

(@) lz=14
e} lz={B/{f+20}1,

produces :

(b) Iz =[H,

(d) lz={(f+2)/B}1,
87. Iif rectangular input is applied to the adjoining curcuit, it

R
A

G
UF'—"—I[;}—.:—G.IP

(b) Spike output

{d) None of thesa

98. In an oscillalor, if amplifier gain [A) without feadback is
(1 + Rg / Ry) and gain (p) of the feedback network is
1/ {3 +] (wRC - 1/ wRC)} then which of the following is

(a) Sgquare output -
(c) Sinusoidal output

true 7
(a) Re=2R,4 (b) Rg =Ry
e} 1BI=3 (d) [BI=1/3
80, Logic expression for Y in tarms of logical variables A and
B in the ad|oining flgurs is :
w
450 ohm
450 ohm
A O—aAn
B d»ﬁ-’.}IMml:
(a) A+B (b) A+B
(c) A+B (d) A+B
100. The logic realized by the adjoining circult is :
b—— 5; (M3B)
c S
MUX
f_
0
a 1
2
1—3

(a) fia,b,c)=a+bc (b} f(a,b,ch)=ab+c
¢} fla,bcl=ac+b (d) f(a,bc)=a(b+c)

Section C

Directlons : Select tha most appropriate answer from the
four cholces given balow each of the questions 101 to 120.

101. Choosa the word that is most nearly simiar or opposita in

meaning to the word SKITTISH :
{a) Frisky {b) Inquiring
(c} Tractable (d} Vain

102. Choosa the lattered pair of words whose relationship is
mast [ika the relationship OFFHAND : PREMEDITATION :

(a) Upright : integrity (b} Abowaboard : guile

(e} Undadine : foundation (d} Cuithroal | competition
103, Out of the following Indian Test Cricketars who was not

awardad the Wisden Cricketer of the Yaear :

(a) Polly R. Umrgar (b} M. Amarnath

(¢} V.V.S. Laxman (d) B.S. Chandrasakhar

104, A style of palnting which produces affects by use of
colour rather than details of form Is termed as :

(a) Dadaism (b) Impressionism
{c) Cubism (d) Absurdizm
105. W a person publishes his/her writings using the name of

somabody elsa as the author, ha/she is sald to have usad
&

(a) Pseudorym {b) Pen name

(c) Acronym (d) Naum-De-Flume
106. The prime target for exploration of extra-lemestrial life is
im the :

(@) Moon-the satefiite of Earth
{b) Titan-a satelite of Saturn
(e} Dasdemona-a satslite of Uranus
(d) MNone of these
107. Tribology ks the scientific study of :
{a) Alloys having three alloying elemants
(b) Tribes
(c) Friclional properties between metallic surfaces
moving in relation to each other
(d) Human habitation
108. The highest layer of atmosphera from the Earth is :

(a) Mesosphers (b) Stratosphers
(c) Troposphana (d) lonosphare
108. The permanent Secratariat of SAARC Is located in :
{a) New Delhi (b) Kathmandu
(¢} Lahore (d} Colombo

110. The Indlan state which touches the boundaries of
maximuem number of other Indian states is ;

(a) U.P. (b) Jharkhand
e} M.P. (d) Orissa
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112.

113.

114,

115.

116.

117.

Who said of all the ant forms, cinema is the most

important 7
(a) A. Hitch cock (b) J. F. Kennedy
(e) A. Hitler (d) V.. Lanin

In NTP' 98, TRAI stands for :

(a} Transallantic Railways Authority Incorporated
(b} Telecommmunications regulatory authority of India
{c} Telephone Relay access integration

{d}) Tourism and Resort Association of India

The buslest alrport in India s in :

(a) Bangalore (b) Mumbai

{c) Chennai {d) Dafhi
Pholocopying machines are now known as Xerox
machinas bacause they wera popularized by :

{a) Theirfounder T. Xerox (b) A Company named
{c) The method Xerox (d) Xerox brothers

In an adult, the heart waighs abotrt :
{a) 100 gm {b) 1kg
() 300gm (d) Skg

Which telaphone number will always be angaged whan
you dial it 7

J.T.0.2007 | 1%

his regaarch in mexico have been reported as ......... in
popular magazines rather than as carefully documented
research articles in technical joumnals.

[a) Charge ......... anecdotes
(b) Apologire ......... fabrications

. ‘H'iihnntrmmmhlhldinhlmdmndhlmnihnlnga

......... . he retorted, curtly that he had never seen a

quack”.
(a) Likertine (b} Charlatan
{c) Reprobate (d) Sycophant

. “Profossor Ray knows a greal deal in terms of the

condition of the situation” :
{a) The above sentanca is comact
(b} Professor Ray knows a great deal about the situation

(c) Professor Ray knows a greal deal on the condition of
the situation

(d) Professor Ray knows a lot about the condition of the
situation

(a) Alring booking (b} Fault booking . Choose the word that is most neardy opposita in maaning
(e} Railway information {d) Your own number to the word PROLIX ;
‘Bills" eritics in the Technology wordd ......... that many of (a) Stupid (b) Indifferent
obsarvations he has made during more than five years of (o} Liid {d) Pithy
ANSWERS WITH HINTS
Section A . ~2lpgg_—2x1% 107
it is given by =
. (b) Given, V = 220V e O Vp -5
P = 80W = 0-4 milli mho
L = gA 3. (b) Intrinsic stand-off ratio
T,
Let the n bulbs are connected in parallel. % aﬁﬁh;ﬂ
Let the cumrent by one bulb 4. (c) Energy in capacior |s given by
From, P =W 1
| = P_sow = g0V ool
v 20V where, C = Capadilance, V = Voltage
= 0-27av A and energy and inducior in given by
A ixn = 8 - % L2 i
a g
or n= o277 whera, L = Inductance, | = Current
= 330033 =33 From equation (i) and (ii)
1 1
{a) Given, lpzs = 1mA zCVE = LI
Vp = &Y u-!]
= 9 12107 =« 100
Smo o "l‘ ‘\! 01 %103
We know that g, 1—E“ﬁ V1000 =3162 A

Where, Oy = Maximum transconductance and

5. (d) Slllcon has a prnfnrm in IC tachnology because of

the availability of nature made S0,
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axcess term in the numerator. Hence alternative (&) is the
6. ([c) Given _ .
13, (c) Given, Z, = Z;, where Z is the characterislic
impedanca. The reflaction coefficient, I is given by

F e A-Z0_Zo=Zo_,
Z+2, Zo+Zy
14, (c) The given circult
' 1V 10
G ki B
50 A= ANA—
Rag = Rac=Rega pall 20
5 x 10 O - L VA TA oy
= 5ff{5+5j-m .q_ :iv an
- Eﬂ -|-|=- W.'U'_
3 a1 Q
d
7. (€) s = (For HW.R. where I, is the peak valus of A AN B
alternating current) Lising Milliman theoram
8. {d) Mone of tha above ara true. 'u_rhgi*ga
9. {b) Given, Z, =200 (18 Zy=300 0 Vag = Ei:_ﬁa_ﬁla
S.W.R. (standing wave ratio} H_1 +Eg +E3
_1+r 1,23
T 1-r 1%2%3 18
Vis = 71 11
whera, I’ = Reflection coefficient and given as 1t2t3
re 325 0rae 41,11
'-:'n 4 Rae Ry Rz Ry
= 5702 1_ 1,11
? 02 12 R = 172"3
# [} .
MNow, SWR. = 1~ 0 o=q &
; 02 08 Rup = &
= _HH'ET 3
3 R = ﬁ 0
10. {d) The transient current in lossless L-C circult when A AAA B
axcited from an AC source is undamped sine wave, since {:,
the L-C circuit ia loasless. I
11, (b) Given, fy=25kHz, R=450 0, C=YandL =7 . -
We know that cut-off frequency in the casa of Low Pass Ras = 7 ﬁ=vm
Filter (LPF) is given by v s
1 e
fy = o —=25x10%Hz 1= Ras + R 8,3
111
1 —
o G 3314450 x 26 x 107 e - 2':“”
= O141pF Let the noda voltage Is V
and from relation 1 v A
- LN
AT 1 1V2v—3V 3n
E‘EK'ID! = 1
21 YL % 0-141 % 10-6
of L = 2866 mH 2
10 3101

12. {a) Due to pole al o = 0, there will be s term n the
denominator and due 1o pole &t @ = =, there will be an B




15.

16.

17.

18,
19.

Applying KCL at node

Vel Va2 Va3 V-0
TR R g T T R

or V=

v _8 1
Hnd l- -‘1“:3

Dl 2=

= 2 amp.

{a) In a series RLG circuit operating below the resonant
frequency, the cument | leads voltage V because when
operating frequancy is lass than tha rasonant fraquancy
the net reactance is capacitive and the currant | loads
voitage V, indicating the power factor to be leading. This
continues as long as the operating frequency s less than
tha resonant frequency Le. < [, Whera [ is the resonant
frequency.

{d} W know thal radiated power Is gliven by
Fr = d4nlU,,
whiara, P, = Radiated power
U, = Average radiation intensity
and from redation
Py
TR
o o = Pr_4nUa
n T
4 x 314 x 4-5
095 = 5552 wall.

Hence altemative (d) is the cormect cholca,

{a)Ghven D = 3Im
f = 100MH; =100 = 10%Hz
d = %hmrﬁmm
20 _ 207
M| 1 = m
2x ¥
axigp oM
100 = 108
Given, d = 500m
204
Since d = .
Therefore, aircraft is in the far region of the antenna.
(b}
(d} Poynling vector,
— -+ =
P = ExH

Since given that wave is propagating in z-direction and

—3
glectric fleld E is in + vy direction. Hera the magnetic fiald
must be in + x direction. Hence alternative (d) is the
comect choice.

20.

21,

23,
. (b) An optical fiber cable laid underground has developed

25,
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(a) Given, Z; = 500
Z = 20050
P = 100 mW
Vein = 7
wa know that
Vinaa?

Z,
= VPZ,

= Y 100 x 103 x 200 = V20
and Slanding Wave Ratio (SWR)

F|_='

or Vorax

n-zl-ngnu'n.q,
Ly B0

Alzo Standing Wave Ratio (SWR)
Vim _ Y20
Vi Vonin
o V=

Hance alternative (a) is the comect choice.

(b) Digital muitimeters are bullt using voltage measuring
units, while analog multimatars are built using currend

measuring units.
(d) Current required for full scale defiection.
1

ly =
LY
where, 5, = sensitivity of voltmeter
_ 1 _
10 x 10° 100 A

(a)

a discontinuity al a distance d from tha source end. The
fault can be located using the instrument called Optical
Tima Domain Reflactomater (OTOR).

(a) Phase differanca

= ?#andrﬂwm

26. (a) Translent signals can be observed using slorage

28.

20,

oscilloscope.

{c) The frace on an oscifoscopa continually moves (o the
right of the screan when the sweep perod is smallar than
the signal period.

(d) In a dual trace oscilloscope, the display appears
segmented when high frequency signals are cbserved in
chop mode.

(b} Te distinguish between signalz having very close
valuas, we need an instrument with high resclution.
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30.

&

ar.

s @

41,

42,

GE B8

{c) * Lock-in ampiifier — Signal recovery from noisa

¥ Bampling osclllcscope — Observing very high fre-
geuncy signals

* lsolation amplifier = Ovarcoming ground loop
problem

*  Strip chart recorder — Patient monitoring.

. {d) A power diode has lighlly doped n-type subsirate

sandwiched between heavily doped p and n regions to
improve transient behaviour of the diode.

{d)

{a) In a regenerative braking, back a.m.f. in the motor
exceeds the applied voltage.,

{a)
{d) IGBT [Insulator Gate Bipolar Transistor) combines the

voltage control features of MOSFET gata and high power
capability of bipolar transistor.

{d) The semiconductor material used for LEDs emitting in
the visible range is GaAsP,

{8) The polar bonds, existing in -V compound
samiconductors as equivalent to 1 ionic bend and 3
covalent bonds.

{c) Face Centred Cuble (FCC) and Hexagonal Closed
Packed {HCP) pairs of cryslal structures possessas the
same atomic paking density.

(e}
(b} For lowest power disaipation, loss tangent should be
lowest
Hare loss angant,
- 0 - 0003
tan & Iy 258 {will be lowest)

Hence alternative {b) is the comect choica,
(d) Given, V = 40volt
Cy = 1000 uF, Cz = 500 pF, Cy = 100 pF
¥YWhen they are connected in parallel
Cagipy = Cq # Cp # Cy = 1000 + 500 + 100 = 1600 pF

when they are connecled in series
1 1. 1.1
_— = — bt
Cogisy ©C1 G2 Gy
1 1 1
= 7000 * 506 * 700
- 1ooo
of  Cogm = 93

Ratio of total charge stored
Qe _ CeopyV _ 1600/40 _16x13_ 104
Qg ™ CoginyV 10 5

Hence altemative (d) is the cormect choica,
(c) Induced e.m.f, is given by

Einouesa ™ = g

& &

a7,

of  Epduesd = —% (Assume N = 1)
o Einducsd = ‘-a':"l'.aa-iﬂihln}
= —4t+20 *
at { = 2zac
Einducad = —4x2+20=12V

Hence alternalive (c) |3 the comrect cholcs.
(d) Given speed = 5 cm/sec = 5 x 102 mfsac,

frngx = 20 kHZ
Minimum spatial wavelength of the tapa
A= = Spesd
Maximum frequency
or A = ;;:::312-5::10‘“
= 25um

(b} In a power transformer, the fundamental frequency of
the hum arsing dua to magnetostriction is double the line
frequency.

(d)

(a) Given tha charges are Q4 = q, Qs = 4q are placed at a
distance d apart

Q =q Q Qa=4q
At squilibrium
B = TR 1___L:‘:l a
ameg X2 dmeg (A=)
190 _ 1 4qQ
M dmg ¥ Amgy (%)
or (d—x)2 = 4x2
or d-x = £2x
-4
or X =3
or X = =3
Meglect the negative sign
_4d
=3
and Q= ?

Hence allemative (a) is the comect choice.
(c) Given Eg = 118V

L=7
Wa know that,
E::t|'||-|.r=!E
h
or liwrnm:'E_:



Now, the concantration of minonty charge cariers Le.

66 = 107 x 3 = 10°
o hmax = T a0
T
= H\‘—}:ij;n_ =%:1ﬂ"
or Aoy = 1125 pmi= 113 pm
Henca allemative (c) Is the comact choica.
. (b) Given, pp = 012 0-m
Bp = 0048 m?N.s
o= 59x10"%em?
We know that
ﬂp“ﬁ; = paug
o p= 1
O Q Hp
o i
012 = 146 % 10-'9 x 0-048
or p = 1085 x 108 m?
or p = 1-085x10'%cm?
p = N (In ptype semiconductor)

esactrons in p-type semiconductor will be

-

n2 _(69x 10702
Ma  1-085 x 1015

= 32 x10%em?
or n, = 32x10%em?
Hanca alternative (b) is the comect choica.
. (a) Change of bamier height
_ kT NaNp
Vo q In n2

Givan that doping in n-gide is increased by a factor of

1000 and doping in p-side remains unchangad it maans

I||.I"|:|=

EIn 1000 = 0-026 In 1000

q
= [-0268 x 8-908
i Vip = 01786=018YV
Hence allernativa [a) I the correct cholca,
. (a) Given c= 099 then = 1:=1E§-ﬂm=“
lg = 25pA
lego = 200 nA
le = 7
from relation, I = Blg + {1+ @) kac
or le = 9825 pA+ (1 + 98) 200 nA
or lg = 2485 pA =25 mA

51, (c)

J.T.O. 2007 | 15

Section B
Q, 'nnﬂ_._i A B
0 0 0 X
0 1 .' 1 X
1 0 PoX 0
1 1 Poa 1

The given axclitation table is of J-K Flip-Flop.
The characteristic table of J-K Fiip Flop is shown below :

3 T K | @ | Ques
0o | o0 0 0
0 0 1 1
0o | 1 o o
0 : 1 1 0
1 ] 0 0 1
10 1 1
1 1 0 1
1 0 1 1 0

K-map for Qe in terms of JK and @,
whara (J = A and K = B)

JK g0 o1 11 10
i

1]

Qs
or Qret

oy 2 D_ﬁ_

ﬂl
1| 3] 7] _5
o]

1]
= TQ,+KQ,
= AQ,+B Q,

Hence altemative (c) is the comect choice.
52. (c) Resistance cormesponding to LSB

Ruse * 27
numtbser of blts

= 2k}

= 2kiy=2%1

= 2k =27 =256 k2

Hence altemative (c) is the comect cholce.
E3. (d) The angle of asympioles of the reol |ocl,

o = (2K + 1) =
K = [No. of poles — No. of Zeros)
(2K +1) =
2k + 1
o o = (KPR

n

54. (b) We know that maximum overshoot is given by

- &=

Mpﬂﬂﬂ



16 | L. T.0. 2007

whara, Mp = Maximum overshoot
5 = Damping ratko
or 015 = a*:-E‘!'
"1'1-3.2
o 1897 _ [
or 0604 = s
\“-F
or £ = 050

Hence altemative (b) is the comect choica,

{c) Since here complement output is feedback to the input,
tharafora, the given circult represents Johnson counter

G

1, Q
Q

Clock

with 6 siates because circuit uses 3 flip flops. Hence the
givien circuit represents module = § counler.

. [b) We know that in the case of ripple counter, the
follewing condition must be satisfled

ty+nly s T
.1
t‘+r|lp_.ti ?
= Strobing time
= Propagation delay to one Flip Flop
= Mo. of Flip Flop connected in cascade
= Tima period of the operaling clock
Frequency of tha clock
50 ns
= 10ns

f = 10MHz
n=7

ar
whera,

-.-I:f.'r‘

P
-
n

1
Huw.nxmnlirﬁﬂmsmum

or nx10x10°9 + 50 x 107" 5 100 x 1079

or nx10x10" = 50 » 1079

or nsﬁﬂx‘m"
10 x 102

of n=<5

aor n==5

Hence 5 maximum stages the counter have.

57.

69.

(c) Given input clock frequency = 200 kHz

CLR

200 kHz—>
Seral Input “1=——

g
B-bit right shift register
TTTTT T

=]
Time period of 1" dock
= 107 5x10%=5ps

It means after 5 ps transition will take place in 8-bit right
shift register,

Given that cutpul P of X-OR gals is connected to output
Qs and Qg.

It means output of the P will be high when Q; and Qg are
complamentary cutputs. Assume that inttially all the Flip-
Flop of shift register are resel. After two clock pulse [i.e.
after 2 x 5 ps = 10 ps) output of Gy will be high and Qg
will ba low, we get output high at P. And this will continue
upto 5 clock pulsas.

Hance the waveform will high during (10 - 25) ps.

(b}
A— %D—h:tu.z,%
B— P
c— __ﬁ_—._D_'f-:u.z-it.m
Gilvan, X =PQ=L(024)

¥ = PR=E(1,2 4, 6)
P should contain each function of X as well as Y

Thersfore, P = E{0.1,2 4,6)
Henca albernativa (b) is the comact chokon,
(a)
I"-" ] #-to=1
I —  MUX — LY, Z)
1 —
| [
msa)f 2
Writing cutput expression of 4X1 MUX, we gat
FOLY.Z) = lgY Z+WYZ+1YZ+1YZ .00
Given
f(X,Y,Z) = XY+XZ .. ()
Rewriting aquation (1)
(X Y.2) 5 (LZ+3Z)Y+Z{gY +157) ...



1.

Comparning equations (i} and (ii}, we get
Iz = lg=X, lp=Xand|ymaybeOor1
Hance allemative (a) is the comect cholce.
(b} The given characlerstic equalion
5t +d457 + 852+ Bs+ K =0
Routh's array of the given characterislic eguation

54| 1 8 K
52 4 6
s?l 32-6_13 K
T4 2
s! 78
2 K
1372
g0 K
For the system to be stable
Z—a—m
ER
2
78
of 2 —4K =2 0
78
or E = 4K
of K = %
or K s 975

Therefore, for critical gain K should not exceed 9-75.
Hance altamativa (b) is the comact choica,
{d) For system o be controllable

Qe = [B:AB:A%B ........ Jrh

[3 1w []ewes
[ o[ sn

From equation (1)

Given, A

ﬁ:

E =
wer= [ ] [o]=[ o]
and Qg [:3 -DE]-D
ie. Qg =0
S0, equabion (1) is uncontrollable
MNow, from oquation {2)
01 1
wen = [ o] [+ [o]
o ro1
ad O " [11:-]
= =1
ie. Qg # 0

62.

& &

87,
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S0, equation (2) is controliable.

Hence altemative (d) is the comect cholce.

(3} We know that Gain Margin {G.M.) is given by
.1

GM = = —
1G (o) H (ooblat o = o,
, - 5
m\'en G{E}H{ﬁ} - {_5_1_1}{25_1}{35_'_1}
5
H
o CUOIRGD =  iot ) @ 1)
| (2m 2016 = 1) (2027 < 016 = 1)
or GM = l:g::ilfﬂ’”'“:""'ﬁ"ﬂll
or oM = 07 5 hone
GMindB = 20log 20234 =6-12dB
Hence alternative (a) is the correct cholce.
(c) Given, E= 05456
ty, = 316 radisec
'ﬁ-“p = 7
We know that per cent overshool is given by
%Mp = 1ﬂl|:re——;y
'I.II EE
—0-5456 x 3-14
or %Me = 1WW0e ————
V1 - (0-5456)7
or ﬁup - 13'2%
Hence altemative {c) i3 the correct choice.
. 1
ic) Given G3) = {_!—s vs+ 1)
His) =
Now,
G (s) 1
T+G(s)His) - sZ+{K+1)s +1 )
The standard equation
G (s) - iy, i
T+GIH(E)  s2+2Lm s rmd -
On comparing equation (i) and (i), we get
wy = 1
2wy = [K+1)
Al critically damped
£ =1
So, Z2x1x1 = K+1
or K=2=1=1
Hence alternalive {¢) is the comect choice,
{d)

ic) In & radio transmitter, the frequency of tha crystal
oecillator will be stable for a long time if the quality factor
of the crystal resonalor |3 = 1000.

(a) In an IF amplifier, the IF transformear is provided with
lapping to increasa the voltage galn.
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B8. (b} In Envelop detector the demodulated wave will follow 94, (a) The given circuit

.

3.

74,

=3

B,

7a.

81.

21,

the envelop of m (1) Le. modulating signal if charging time
constant (RgG) ks veny-vary low and discharging time

constant (R C) is very-very high.
Given, Vi) = (1+pcosmyl)
Vi, dviy
55, RC *
dv it .
and EU = = |1y SiN oy t
at t=1p
14 ucosayly
RC Z = |y Sin wy t
or 1], Gmusinant
RC 14 11 08 i Iy

Hence allarnative (b) is the correct choice.

{c) QPZK system is superior to BPSK system because
bandwidlh of QPSK system is half of the bandwidth of
BPSK syslem.

{a) A radlo recenes is placed at one comer of a tabla and
again placed at some other corner of the same lable,
Loudspeaker outpul is changed because of fading. Since
fading introduce Muciuation in signal strength at a receiver
due to interference between two waves which laft the
same source but arfived at tha destination by different
paths.

(b} In time-division multiple access system, a traffic
system on the receiver side must receive the traffic burst
addressed to it, For this frame efficiency should be
highar.

{c)

{d} In a Klysiron amplifier, the RF voliage produces
walocity moedulation.

(b} For the proper operation of MASER at a frequency of
10 GHz, the material used is TiQ; with slight doping of
iron.
(a) Given a = 42 cm
Cut-off wavelength for dominant mode,

bo=28=2x42=84cm

¢ 3Ix10®mis
Cut-off fraquency. fe = = a4 x102m
Hence alternative (a) is the comact choice,
{d) For an antenna to be fraquency independant, it should
expand or contract in proportion 1o the impedance.
(d) 78. (¢}
(b} Tha given numbar
= 13* 169+ 11168+ 2

{a) Total capacity of tha disk

=357 GHz

= 500 x 100 =20 = 1000

= 1x10°=1GB
() B2, (a) B3, (a) B4, (d) 85. (d)
(e} B7.{b)  88.(c) 89. (a) 90. (d)
{c) 92. (d)

(&) In class A power amplifier, the collector dissipation is
maximum when no signal is presant.

83

98,

¥ F
4+ 48 ohm
T8V Wi
F 3 k4
Given Ve = 07,
= 141

The aquivalent circult can be redrawn as

T JE’ 0.7v rL

I
i 10
BV |
i ]
\ T 4 o210
The current through 48 £ resisior
| = B—07-07
T 4B+ 1+1
_ 66 _
= &) =132 mA
{c) Given, Cy = 1uF, Ry=3k0
Lower cut-off frequency
1
fL = -
2xR4C4
or fL = 1
L Zax3x 103 x 10 %108
or fi = S30Hz
el The given circuit
) "
Q; Jos

-

Since bath the transistors are identical,
Thermrfore collector curments and base curmments and same,

5o, Iy = m%ﬂ
I = ,E(w]

i
or Iz = |1[BE2]

Hence allemative {c) is the correct choice.



97. (b) The given circuit represents High Pass Filter (HPF)

R

Mty

C

vP— l—?_..— O

=
and H. P. F. acts as a diffarentiator,

So, if rectangular inpul is applied, it will produce spike
output,

. fd) AB 2 1
and A= 3
For phase shift oscillator
.1
So, 1Bl = 3
20, {d) The given dreuit
v
§45n chm
—aY
450 ahm
F s
450 ohm
Bo—-rne—

TFrFF
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The given circult represent 2 Input NAND gate

i.8. Y = AB=A+B
100. (&) The given circuil
b 5, (MSB)
e
MUX
i
0
"
113
fla.b,c) = bca+bcavrbca+be
= Ea*b::-a+h¢
= a(b+bec)+be
= a+hbc
Hence allernative (a) is the comect chobce.
101 (@)  102. (b} 103.(a) 104.(t)  105.(p}
108, (b)  107.{c) 108.(d) 108.(b)  110.(a)
11, (d)
112, (b) New Telecom Policy (NTP 92) has defined Cellular

114
118

Mobile Telephone Services provider by Telecommunica-

tion Regulatory Authority of India.
(o) 114.(B) 115.(c) 116. (d} 117. (b}
{€) 119 (by 120, {d)




NETWORK AND SYSTEMS

Kirchhoff Voltage Law [(KVL) is a consequence of the
law of conservation of energy, voltage being the energy
{or work) per unit charga.

Kirchhoff Current Law (KCL) is the consequence of
conservation of charge. Since the algabraic summation
of the charge must be zerg, the ime derivative of this
summation musl also equal to zero.

Star to Delta Transformation

Rea

_ RaRg * RgRe + Re Ry

AH RE
or R,‘H-HA+FIE+—R'F‘$-
Similarly,
RaRg + RcR, + RuRy
Rgg = Ry
g R = ReRa * RaRs + ReRg

Ch RB

Delta to Star Tranaformation

A
R
= Et.‘-
e c
RW
Rap * Rac
Ra™ Rag + Rac * Rca
- Ras = Rac
Similarly, Ry = Rus + Rac + Rea
Rag = Rag

and Re™ Ras + Rac * Rea

L

Resistance of a wire depends on its malerial and ils
slze. Itis ghvan by

pl
R= =~
A

p = Resistivily of & material in £2 om
I = Length of the wire, and

Where,

A= Area of cross-secton of wire.

Self inductance (L) iz the property of conducior
{or coil) by virlue of which il opposes any change in
direction or magnitude of current flowing through itsel.
it iz given by

M
L= T‘- hanry
Where, N =No. of turns in the coil
& = Flux s&i by current 1.
2
Also. L= w henry

Cumment through inductor is given by

! t
bmnfj Vd’lanlj Vit + i (0) amp
Violage across inducior is given by

di a4
V=L a =N at vaill.

di
PowarP=Vi=LI| E. wiall,

Winen ninduciors are connecled in series the equivalent
inductancs is

Lyg =Ly ¥ L+ L+ L,

When n inductors aré connected in parallel the
aquivalent inductance,

el 1 1, 1
L L L Ly

s
Leq
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L Relation between the mutueal inductance and two coils
with inductance L, and L, is given by refaticn.

M=k ,L;Lg where 0z k<1

whare k = coefficient of coupling. It is a measure of
amount of bnking flux produced by ona call, w.rl. othor
coil.

- Capacitance is the property of material by virtue of which
i opposes the vanalion in polential bebweaen the two
sidos

=3
C=y

where, g = charge, V = palantial.

- Cm Ept ’_"'_

L]

where C = Capacitance is proportional to the dielectric
and area of the plates, and is inversely proporiional fo
the distance between the plates.

£, = 8.88 » 107 Fim

e, = Relative permillivity

A= Area of the plate

d = Spacinyg batwaan beo plates,

. Current through the capacilor is

BT
i=G ar amp.

L3 Valtage across the capaciior is

u-—1-j" i i) it ljt it gtV (0
—G_ﬂr[l]l ul':__ml{'t} c (0}

where "u"; {0} = initlial voltage on capacitor.
- When n capacitances are connecled in series, Lthe
equivalent capacilance is given by

1
E Cy ' C; Cy G,

- When n capacilances are connected in parallel, the
eguivalent capacitance is give by

G“=G1+E?+ {:=+.....+Cn

- Some conservation laws ara given balow
{a) The conservation of charge
g, =q,and T, V, =C, V, is=
{b)  The conservation of flux linkage
W, =W;ﬂ"d L1 I, =L:i?; v#E@
() The conservation of memantum
P,=P,andm, v, =m,v, Fe=
- Mutuzl Inductance [M)
It iz the ability of one coll 1o produce an induced voltage
in a naarby cail by electromagnetic induction, when the
current being changed in the first coll, the action is vice-
varsa. |tis measured in terms of the coefficieant of mutual
indugtion.

%

Network topology is only concern with the geomefrical
structure of the network.

A graph of any Network can be drawn by placing all the
nodes which are poinis of intersection of more than
two branches. Consider a network given bedlw :

4

Given network Graph of the given network
If there exists a path between every pairs of nodes of a
graph, then tha graph is said to be a connected graph.

Thera are al leas! two branches in a circuit
Rank of graph = n— 1, where n = no. of nodes of vertices.

A subgraph is a subset of the branches and nodes of a
graph. The subgraph is said to be proper if il congisls
of sirictly have branches and nodes less than all the
branches and nodas of the graph.

Any tree contains n - 1 branches where n is the numbar
ol nodes o vertices. The branches in a treo calied twig
the branches other then the bwing is called Bnk (also
calted cords).

Given graph Tree

Fig. : Simple graph and Tree
I the above figure branches 3, 2, 3 are called twig
whila the branchas 1, 4, 6 called link.

Properties of Trees

)] In a iree, there exist one and only ong path
betweaen any pair of nodes

(i} Every connected graph has af least one frea.

(i} AN the links of a tree together consfifule the
complament of the corresponding tree is called
co-free.

(W)  Each tres has (n - 1) branchias.

(v} The rank of iree is {n— 1). This s also the rank of
a graph 1o which the tree belongs e, both tree
and graph has some rank. Where n is the
numbear of nodes in a graph.

ivi)  No. of possible trees of a graph = det [[A] [AT]
whera A is the reduced incidenca malrix.

If the tolal number of branches and nodes in a
connecled graph are b and n respectively, then the
number of links | is given by

[1=b=n+1
| B




Incidence Matrix

Tells information aboul the branches connected at
which nodes and what the oriemlalions relative 10
nodes. it is denoted by A

The matnx obtained from Incidence Malrix () by
eliminaling one of the rows is called the reduced
incidence matrix dencted by A, Itis of arder (n—1)"= b
whora n = No. of nodos

b = Branches.

Propertics of Complete Incidenco Matrix ;

()] Sum of entries in any column is zero,

{iiy  The determinant of the he complele incidence
matrix of a closed loop is zero.

Fundamental circuit ortie set matrix can be obfained

by takirsg one Enk and ofher twigs al a time. The numiber

of fundamental cirocul depands upon e numbser of

link.

Considar a graph given below and sobect a treo.

@
Corresponding tree

Given graph

Tha fundameanial crcull can be drawn as @

QIO Q0 _0:0 .t
YN l:;;'l Sy G,y
"'h‘. 4 ‘..'--‘ o E'

@ @
In matrix form :
fundamental Branches
cireuit | 1 2 a 4 5 8
5 1 1] 0 =1 1 1]
3 ] 1 1 1 #] 1]
& 1 1 0 0 0 1

Cut-set malrix is formed by taking one twig and all
other link, The sat of branchas which is cuf by the closed
ling forms a cul sel.

Mumiber of cut-sats = Mumber of bwig =n - 1

where n = Mo. of nodes in a graph.

Consider @ graph having 5 nodes shown below

Given graph

NETWORK ANDSYSTEMS | 5

.'#ﬂ | "rd
34 LI
1 C-.
, 0
f ’."-
RN AR

Fig. : Formation of cul-set
Since in the given graph there are § nodes, 50 5-1
= 4 cul-sets are possible. One things should be kept
in mingd that the grentation of a cul-5et is decided by
the defining branch of the trea.
Line four cut sets for the. above choice of the tree are
(a, c, b);ib, 1 2 ic, g, dy;{d, h a) and cach cut st
defines a cut-set row vector, The cui-set (B, e, b), for
example, defines the following cul-set row vector.
Network shown below

z, 2,

-

T-MNetwiork

Ladder Nelwork

Hrudge network

Hote : These network are said o be grounded or
urbhalanced network,
Planar graph if it is possible to draw a graph on sheat
of paper without crossing the Imes than such types of
tha graph are said to be planar graph. Some of the
planar graph 15 shown balow
k

Non-planargraph:in graph is drawn wilh crossing
linas then it s ealled non-planar graph. Fig. shows tha
nan-planar graph.

non-plana praph

Dot notation : Dot on the coils indicate the polarity of
voltages induced in the coils, These also Indicate
whether the fluxes produced by the coils will be additive

or oppasing.

Triwplanar geaph
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(i} When coils are joined in series wilth fluxes
gdditive, the eguivalent inductance is

LN=L|+L3+EM
. o
'\.__,,.:ﬂ
—¥
o

=L, + L, - 2M (for opposing fluxes) —»

B-‘:;-{*H:;ﬁ.

O

fin) Faor parallel connected inductance
(@) For additive fluxes :

LyLs = M2
b ® T o o
aq L1+L?-EM

o

L

L g
Ry
o
{b) For opposing Muxes ; replace M by —M

- For befier understanding the concept of the dot notation
we must know the types of Coupling.

Typos of Coupling :

{i} Electrical Coupling : Two coils are connected by
a wire, 0 that physical connaction exisis.

(i Magneatic Coupling : Two coils are magnatically
coupled but physically isalaled, so called
fransformer coupling.

(i) Magnetic Coupling : Consider two induclors wilh
self inductances L, and L, mutual inductance
M. and coefficient of coupling k and dois are
shown in fig. applying KVL o both side we gel

'l.lﬂ‘,' —"'i1“:' T ¥ e |1u}

where, K=< 1
vm=t, 2 e Sl g g,

mszd'im I.'IEJ—-—-+R£|:{t}=D

A transformer replaced by iis T-eguivalent :

Magnetic adding :
e L,-M LM .
"‘-’H1 o M i, :
= 2
v, Lgll B, W=y, M L,
. o - - o
Magnetic opposition ;
- ﬂi‘ﬂ -
=H1 ,,4—|= ! _
v, Ll B, v =v
- o - o -

{1y Electrical Coupling :
Case (I} : When Coupled inductors in sgnes :

]
- I*1'l7-~,:,.thl

LN=L1+!1-EM|

Coupled inductorsin parallel :

¥
=¥ L, —
Lﬂ

Lk -
bea = L, + L; - 2M

M !
D
. -
= L — L
i =
L“:I 1

L LyLy — M?
" Ly + Ly + 2M




Transformer as an impedance matching device :

and

Phasors and Phasor Diagrams :
Phasor is o directed line sagment, whose magndude
is tha maximum value of the cosing function and angle
it the initial phase of the cosine funclion.
Phasor can be treated as complex number. When tha
circuit is analyzed using phasors, it is said to be in the
frequency domain.
There are three equivalent notations for a phasor.
Polar form V=V_.0
Rectangular form V=V _{(cosD+ | sin )
Exponential form VWV =V¥_e"
The cosine function can be wrillen from the given
Fhasor
Vi =R, Ve
=R, [V, & e
=R, [V o]
Vil =V cos (ml+0)
Both polar and exponential forms are used for the
multiplication or division of two phasors, whereas

rectangular form is used for adddon and subtraction of
two Phasors.

Phagor Diagrams !
RL Series Circuit ;
PR -
"’I':_"u'-’ Vi u"
+ Lk W
vo v, .
- v,
W= 1"|‘..I'F|E + '-.,l"f
0=tan " (V. A)

Power factor = cos 0 (lagging)
RC Series Circuit : !

PR T S

O=tam' (V)
Power facior = cos () (leading)

NETWORK AND SYSTEMS | 7

RLC Series Cirouwit ;

v= VE + (v - Ve
0= tan ! [{V, = V.V
Power factor = cos 0 lagging
ForV. =V :

f"i",,:- L}

Ve

ve VB + (v - W
0 =tan" [{V, =V MV 1]
Power factor = cos  (leading)
RL Parallel Circuit :

4 W
I'L
":} Loy 1
- h
R
= ‘II% + f
0 =tam ' {Il_ll'ln'il

Power factor = cos 0 (lagging)
RC Parallel Circuit :
1,

T
|l=| ic L I
I = .I.[f
I W
IF!

o= tan" (1.1,
Power factor = cos [ {leading)
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FLE Parallel Circuit :

1
Solution : in}P-—qrE e (=) = 400N

(b) P =20 % {~3) =-60W. (¢} P =10 » 4 = 40 W.

Principle of Conservation of Power :

The sum of powers absorbed by all elemonts in a

| | ¥ circuit 15 zero at any instant of time. Equivalently, the
“ R L i'{: sum of absorbed powors equals the sum of the
'C:J' R 1 c v generated powers at each instant of time.

Transionts ;

- Pointz to be Remembors :

() Ve (0 =V, (0}
(il u (=t} —»exstfor t=0.

- Translenis in the system |5 due 1o the presence of
Forl >L, energy sloring elements of opposite kinds, fike inducior
| and capacior.
Tc - Inductor will store the energy in magnetic field whereas
I L0 capacior wil slore the energy In_eleﬂr!: field.
o - If the system consists of only resistors in #, then there
b 0 are no transients in the system.
I *  The presenca of inducior or capacitor or both will
oppost any change in their state or their behaviour for
(-l the sudden changes in the outside world.
Ly *  Transients are inevitable for d.c. excitations.
- Ig) - Transhent effects are negligible for d.c. excilalions.
c
= J& + (i - lg)® B=tan’ = *  Translent free response is possible only for the ac
_ excilalions, but this will depend on the type of the
Power factor = cos ( {lagging) excitation, frequency and phase of the excitation and
Forl.>1 : le also on the circuil elements.
1 *  The network with both the energy storing elements will
(-1} always produce lransients in the system oven for a.c.
| oL excitations.
I = When the independent source is connacted to the
8 RJW .V network for a long time, then the network is said to be
g0 in steady state.
*  In steady stale the energy stored in the inductor and
i capacihor is maxmum and constant.
.- vt Ly =0
1= J& + (Ic = L7 .0=tan"" e - 1) Since 'i,* is constant. So the inductor will act like a
Power factor = cos 6 (leading). Short crcuel i Eoady stale.
Mote : (i) Power factor is said to be leading if current leads *  Similarly i.=C %E =l =0
voltage, and lagging if current lags voltage.
v Since 'V, is constant. So the capacitor will act like an
o ™ = MR m up-:m l::n:uit in sheady state |
L tims. R R Ry IV =R, 11V In steady state the nature of the circuit is always
- resistive for d.c.
vl'"ﬂ' I""ﬂ coe 9 it callad “ﬂ“, power. - Since the onargies stored in the capacitor and
{iid} Q=1 V=1, V] =V |, sin0watt Inductor, cannot change instantaneously. so
called reactive power. the capacilor voltage and inductor current
) cannol change instantanecusly.
W S= 1,|’Ph. + 0t = rme. V-8 (volt ampara) - For impulse excitation both the inductor current
is callad H'ha-npp:mnt pnnlrnr ;::1:;“ :uajiacltm valtage can change instan-
Rule for Calculating Absorbed Power - '
P Elements and their valent circuit att=0" andt=
The power absorbed by any circuil element as shown Element I?Tli'a.'lan‘t ut E l.lj'urtﬂlﬂ:li
below with tarminals laballed A and B is egual to the d initial qu i qu "
voltage drop from A to B muttiplied by the current ﬂn;:i; ;'t”::"'ﬂ* ::“:m
through the element from Ato B, ie. P=V, . 1. R R =
| L i, A i} i ™
B L
T} oo Ot LR
A+ -B C
Example : Compute the power absorbed by each of o—|}—o —= o ot +—
the elements as shown below. = :
1A —3A O Wiy
(O S— Y E o S—
+ -4 - oe
4k 40V 20V u—"—u o—@—u n—E:-E}— —o
V= W,
{c) n—E:!—ﬂ

(i) & (O} =i (07}
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Frequoncy response of the series RLC circuil -

- Resonance is the phenomenon involved in the
production of sinusoldal oscillations,
- These oscillations are due to the continuous exchange
of energy between the inductor and capacitor.
- Al one frequency, called resonance frequency (f ) the
exchange of energy is independent of iype of the source i
and the.pm.r factor of “'E. u_m.rltmunhf ind the nature Seres BLE circuit is called acceptor circuit or veltage
of the circuit is purely resistive. X . o
. RLC Series Circuit: magnification _l:lrl::ult at resonance,
. Parailel RLC Circuit : !I:
+
L L il" I L
B f
I » Y
!
3 . IL
= = ¥
Frequency Response of the Parallel RLC Circuit
Iv{-
= O W + |
VeV,
L At Resonanco :
1 '
IV =1V | = X = X = oy = " .
Vey, =R =1
| =(VIR) |l E]ﬁl .iufm | =0l /00
= F oo \ |
Y =aVLBr Where, 0 = (Rlul) =0, CR=R J&](
Ve=Qv.Z-20 = quality factor for the parallel RLC circuit,
g L 1 1 /L Bandwidth of the circuil al resonance.
Whﬂl'ﬂiﬂ"'"“ S — S -, 1
R mg CR RYC BW. ={{,}Q) Where, f, = 2_:.5_'&*
and @ = quality factor of the series RLC circuit, i - T
" JuBky factor | _ -1, = (/0 Q=Rlo,l)
Bandwidth of the circuit at resonance B.W. = {f,/0) Parallel RLC circuit &l resonance is called rejecter
f—f = and L o=f circuil or current magnification circuit
2~ h =) f o Mote : It may be always remember that quality hﬁm
Where, 1, = :,L_: Q= EFE:& for series RLC circuit while Q= -~
iz 4LC for paraliel RLC cireuit,
Q =, LR Saloctivity may be defined as the reciprocal of the
f, =lowar cut-off frequancy guakty factor. Higher value of tha quaity factor means
- lower selectivity, In other words higher degree of
h = upper cut-off frequency sharpness Y ’ ?
Note : Quality factor can also be defined in othar way . ' — 1’ —
q 2 [“aﬂflmum an.armr stored in L of C in one m] LE, EEIE‘@U“? = —| and ‘.I[r'l TI - [{I
=45 T T : Where, [, = Lower cul-off frequency
Energy dissipated per cycle in resistor 1
oy o ool I, = Upper cul-off frequency
. _ Comparison between Series and Parallel Resonance
5. No. Paramoters Sariea circuit (R-L-C) Parallal circuit (R-L-C)
1. Impedance at resonance Minimum Maximum
F. Curreni at rosonanco Maximum =\VIR Munimum = WILITR)
= Effoctve impedanos R L/CR
4. Power factor al resonance Linity Unity .
1 v 1R
5. Resonant frequency on JI_.E E LC LB
B. It magnifies Voltage Current
7 Magnification s oL ol
. agnifica — S
9 R R
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The energy absorbed by the network from time 1, to i,
i5

t
w-j1 V). it joule,

The rate at which energy |5 being absorbed is the power
gnien by
dwy

P= —d-l' =1l|"|:'l:l i{‘t] watll.

Mote : A positive P indicates a flow of energy inlo the network,

negalive P out of network, The direction of Tiow may
change with time, of course and will depend only on
the sign of power Le. P

The energy absorbed by the network-from time t, to i,
is

W, = L pr ldt = FIJEII = = L = i) joule.

i
where i, and i, are the curments at t, arid L.

Energy stored in the case of capacitor is given by

i W, 1
welce ™va={cvav = 1 cod - vy
C 4 . 2

where V, and V, are the vollages at 1, a'rd L.

The effective value or root-mean-square values of a
perodic current i(t) s dafined as the constant value of
curreni which will produce the same power in a resistor
as is produced on the average by the panodic curment.
The power in a resistor due to a constant current | is

In the sinusoidal sleady slate, the average power in
the resistor ia given by

1 v
_ — 12 = _m
F.ﬂl 2‘ I H in

Workdone or energy liberated can be exprassed as

UE
W=pPt=Vit= 3 t=FRt joule

The rate at which electric energy is transfarred tnio
other forms of energy is called ebeciric power ‘P

Ve
F=VI=FR= — watt
R
kWh : The unit of electricity consumed in factories and

in houses. itis calculated on the basis of olectnic encrgy.
1 kVWh or 1 wnil is the quantity of electric-energy which
dissipated in 1 hour in a circuit when the eleciric powar
in tha creust is 1 kilo watt

1 wnit = 1 kWh = 1000 = 3600 walt-sec
ar 1 unit = 3.8 = 10° joule.

- Nebwork Theorems :

Thevenin's theorem : It is appled in finding the curment,
voltage and power in a particular element of a multi-
elemant network with active depandent and
indepaendeni sources,

Statement : According 10 Thevenin theorem any two
termingl linear network can be replace by a vollage
generator V, {equivalent to open circuit voltage) in
series with an Thevenin resistance R, (obtained by
looking inlo the open circuit terminals and replacing
the sources by their intarnal impedances).

MW - b

l.

th — Theyvenin's equivalent resistanca
V, =+ Thevenin's veltage s V. =V

Note : Under differen] situation different cases arnses
to solve for R, or Z,.

Case | : When circult consisting only independent
Souce :
Inthis case V = V.

= Impedance seen from the cpen lerminal by

replacing all source with their intermal impedance i.a.
all independent vollage sowrces are 5.C. and
indepandent curent sources O.C.

Case Il : When circult consisiing dependent and
indapendenl source

Method 1:
7 = Vog

where V_. = Open circuiled voltage belween the
terminals concernad.
loc = Ehm'_t creut  current  through  given
terminal,
Method 2 :

W
e
™ e
whore V= Assume animaginary scurce having any
value like 10 V, 20V or any olher value
and connected across given lerminals
by replacing all other independent
saurces of network by their infernal
impadances.
|, = current supplied by V. to network,
Casa lil : Circwit consisling anly dependent sources :

Vs
2



The circult with dependenl sources cannot exist in
isglation, they must be parl of some big network
consisting of some independant source also.

Note : For the circul consisting with dependent source
only, Thevenin voltage is zere but there can be
Thevenin impedance of network seen across
the given terminal.

Horton's Theorem |

Any two terminal linear bilaleral network contaming

active and passive slemenls can ba replaced by an

equivalent current source in parallel lo an eguivalent
impedance, Current sourca is equal o shod circuiled
current through the given terminals and equivalent
impedance is the impedance seen across the
terminals by replacing all the sources with their internal
mmpedance. 1., {Sher circuit current) is also called

Norten current |, (Nerlon current)

oA
Active ‘A |
' — . _
Metwark z -_".'*I“ ,;r g L= Loy
I I
3] N on
Conclusion :

The current that flows by short Greuiting the terminals
of a Thevenin circuits is the Moron cument, So a
Thevenin circunt can be converled into a Norton circuit
or vice-versa by replacing the Thevenin voltage with
series resistance 10 a Noron current with paraliel
resistance. So we can transform a voltage source into
a8 current scurce,

N A

™

i S

gﬁﬁh;“'u 3“.-1“ Ry 3“1.

i

Lk

B

=] =}

This is a case of source transformation.

Motes :

{i} Thevenin and Norlon equivelents are valid gnly
for linear chreuils.

{iiy ~ Thevenin and Morton theorems are applicable
o passive as well as acthve nabworks.

Suporpogition Thoorom

According to the superposition theorem if a number of

energy sources (ie. voltage and current) are acling

logether in a bilateral network then resultant voltage/

current in any branch is the algebraic sum of vollages

curren! due to individual sources by replacing ihem

with their intermal impedances.

MNotos :

{i} Superposition thoorem is applicable (o linear
circuit (i.e. R, Land C) only.

{ii) The presence of dependent source make the
retwork active, so this makes an active natwork,

(iiiy  Therefore, the superposition theorem is
applicable 10 passive as well as aclive networks
with linear dependent sources,

)  Superposition theorem cannot be applied
directly to compulation of power as power is a
square of Vor .
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(v It is also applicable for circuit having initial
condilion.

Maximum Power Transfer Thearam

According to maximum power transfer theorem a
generator with an inlernal impedance of R + JX_ wil
delivers maximum powar fo the load impedance £, if
and only if Z = conjugale of internal impedance fe.
2 =R, —JX,.

L. =R, +]IX,

o]

A
v My

e
L

25=R5+J?:5
Z =R v JX
Vs s
Zg + 2  (Rg + Ry} + g + X}
Fower, P = R,

P o= 1'!"_,% H'-. < s
Rg + R)T + (Xg + %)
For maximum or minimum values of power, pul

ap

axg "0

eP _ _ __20). R+ Xs)
A Xg (Rs + R + (X5 + X PF

~2VR X, =2V R X,
N L

__ ViR
(Rg + Ry)?
Usfferentiating P, wrt. R and equating to U for maximum

50,

2P _ VE (R + Rg)* = 2Vi R (R, ¢ Rg) _
JR (Rg + R )
=R

0

g

Fl
Maximum power output P __ = 4vﬁ._ '
MNoles .

(¥ Al maximum power outpul, 50% of the power
delivered by the ganerator o its inlernal
resistance and 50% in the load so maximum
afficiency is 50%.

(in} Maximum posser transfer theorem is applicabla

o linear passive as well as active nebworks.

Tellagan's Theonem

This theorem stales that the algebraic sum of power
consumed and delivered by each branch of a network
I3 always zero.
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Fi
Z"-"hh=ﬂ

n = No, of branches of network

v, = Vollage across k, Lranch

I, = Current in k, branch.

Notos :

(i ~ The physical interpretation of Tellegen's
theorem is the conservation of power, As per
the theoram, tha sum of powers defivered to or
absorbed by all branches of a given lumped
network i3 equal to 0, Le. the power delivered
by the actve elements of a network is completaly
absorbed by the passive elements at each
instant of ime.

(i} Tellegen's theorem depends on KGL and KWL
but not on ithe type of ihe elements.

(i) Tellegen theoream can be appled to any network
knear of non-lingar, aclive or passhve, lima
variani or time-invariant.

Reciprocity Theorem :
This theorem states that any sources of amf E, localed
al one point in a network composed of Bnear bilateral
circuil slement produces a current | al the second point
in ihia Natwork, the same source of emi. E acling al the
second point will produce the same current | at the first
podnt.

L
+
Ve Metwork R,
Ry
=
R Network vy

‘u"“ of a voltage source in one part of the network driving
a current | in ancther part remains the same if the
source V, and I, are interchanged.

MNotes :

L} Reciprocity theoram Is applicable for single
voltage source or single currant sourca,

{ii} Tha inifial conditions are assumed lo be zem
in reciprocity theored.

T} There should nol be any exira :lnp-arldarrt ar
independent sources in network, Le., network
wilh controlled sources are called non-
reciprocal networks,

(%] Reciprocily theorem i3 applicable to only near
passive bilateral networks.

Milliman's Theoram :

Accordang to this theorem il number of vollage sources

VoV Wyl V having intemal impedances £, £, L,

...... Z_are connecied in parallel supplying a comman
load £ , this arrangement can be replaced by a single
vollage source 1""-@«1 in serias with an impedance El.q as
shown :

_
2, I o] ke
+ ol E"I:r i:v--mz‘-':r.:'Kj}dr“I

_ Wity R WY WYy o+ LWL,
o Yo+ Yo+ Yy + .Y,

Y %Y :

1
kel -
V= and ?.“q Z A

- i,ﬁ =l=1

(|
= Relationship of Parameters :
Parameter Basic V=l Enargy
Relatonahip | Relationship
1 1
H‘G-ﬁ V=R i=GVandV=iR |=| Vid
Q 1t 1
= — == i Eld
c c=y | V=2 .L ot 5 Cve
=T dwvidt
di L
L =L W=l P =3 Li?
[
1= l J- Wt
L /x
w Passive Network :
A network conlaining circuil elements withou!l amy
ENErgy SOUrCes.
- Active Metwork :
A network containing energy sourcas logether with
octher circull elemenis.
o Lumped Network :
Lumped nebwork are those in which we can separate
resisiors, capacitors and inductors physicaily.
- Cistributed Metwork :

A circull in which the voltage and cumrent are functions
of time and posilion is called a distributed parameter
circuit. While a circuit in which the voltage and current
are functions of time only s called lumped parameter
circuit, in distributed natwark, resistors, capactors and
induciors, cannot be electrically separated and isclated
as separate elements. For example, ransmission ling.



Linear Element @

A circuit element is said lo be linear if the relation
between currant and vollage involves a constant
coeflicient, e.g.
di 1 .
V=R, V=L a V= © I idt,

Alingar Metwork is one in which principle of super-
position (.o, linearity) holds. A non-inear network is
one which is nol linaar,

Energy Sources

(i) Voltage source : For ideal voltage source
internal resistance = 0 0.

(a} ldeal vollage source

(L

LEIY

(b} ldeal indepandent vollage source

I
———=a
L
—

{cl Dependent vollage source

B

SV ()
-

(d) V=i characleristics of ideal voltage source.

A

q o
{ii) Current sources : For ideal currenl source
internal resistance = «
(a8} Ideal uurmnl_mur::e

iR Vit

(b} Dependent cument source

—d

i

I}

(e} WV =i characteristic of ideal current source,

v
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{iii} ~ Practical voltage source :

B
W
{:a'l,‘_'ul_ lul'n{t' LI
S ——"

i
Fig. : Practical voltage source and VW = | cll*m:hfil-ﬂ:
(w}  Practical current source :

+ v

i {1} R 1.;“ (]

- mEa e

Fig. : Practical curment source and ¥V = i characteristic

Dependent Energy Source :
] Violtage dependent vollage sourca (WCVS)
=0
+ —0 £ o+

v, <1>' MV, Vs

(i} Violtage dependent current source [WVCCS)
l, =0 I
+ -..—.—}-..—q L 3

v, MV, v,

— n .

(i)  Currenl depanden! curenl source {CCCS)

1
P o—— - —

V,=0 <,i,>[1 1 "d'i.

— i -

()  Current dependent voltage source (CCVS)

I_I IE" (4]

Source Traneformations :
if may ba always remember that voltage source cannot
be connecied in parallel unless the bwo sources have
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identical voltages, and similarly, the currenl sources L Standard Input Signals :

cannol be connecled in series unless identical. The (i) Step function :
paralleling of generators with non-similar veltage The most Hﬂdﬂ[ used input is the step function
waveforms, resulls in heavy currents and equipment . ¥ P P
ean damage, in testing dynamic behaviour.
HI'I .
k
(@)
———
1
representation of a step function is
k:t=z20
{n] {:‘}‘1 i.IL| A—r II+II "nl"{IJ“ .D: t=0
5 If k is Assigned a value of 1, i is a unit step function
2 — [1;t=0
ull=1p: 1<o
( i
% (il  Rectangularinput pulse function :
A modification of the step function is tha
rectangular pulse function.
{d) kf——y- """
- Three equivalent nehworks shows below Eustrating a L !
procedure for a source to be "Pushed through a node’. —*f--- - L
| iy Gatefunction:
R, IL. R, it is the time differance or delayed of two slep
funciion.
W
2 W
vy v, i
{n (1) (il k|- L T— ———
= B3 1
-
i R a bt a1 KT
— 1 Where, V=V D+,
i R, W (1) = Ku {t—a)— ku {1 — b)
Also V, (1) and V, (1) are called the time delayed
Fig. : Two equivalent network version of slep function,
() Unit impulse function :
- I [ b © An impulse is a unit step of extremaly large
B - o magnitude and infinitesimal duration. If we go
v on reducing the width of the pulse keaping the
1 i v, area constanl, the pulse height will increase
\ as duration becomes shorer so that t — 0,
v, magnitude - =
¢ d ¢ d Mathematically impulse function defined as ;
Flg. : Two equivalent network B0
- 1, 1=0 -
0=1o0;tx0

i

&in
1heoee
1;t=a
'“t_']'{l}: t=a ALI_‘

dip—al
Fig. : Delayed impulse & (t = 2)




Properties of impulse function :

@) _[_';5 ity at = 1

® | xWsmd=xo

vl Ramp function :
Ramp function dafned as

ktuity; t=0
"'"['F[u S t=0

the value of the function V) nees uniformly al a
constanl rale k called the slope of the ramp
function.

Unit ramp is the integral of the unil slep,
conversely unit slep is the derivative of the unit
ramp.

Figura given below called the time delayed
ramp function

v :Pd‘"
Ry

4
Vith=k(t—a)u(l—a)
Average and Effective Values [orr.m.s. value):
The figures shown below are some perodic waveforms

L ol

D
D

—

Fig. : Perlodic wavelorms
i Average valueo :
The general pariodic function v (1) with period T
has an average value Y_ is given by

T

w= T ) yidt

Y
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(i) R.M.3. oreffective value :
The general function y (1), with, pericd T has an

effective value ¥__ given by

o
You= x|, ¥ 0

{im}  Voltmeter and a ammeter always reads a rms

value.
Motes :
(i} RMS value of afunctionV_ sinwlandV_ cos ol

.II"III'I'I
is :.'5 .
i) RMS value of a square wave is always equals

to the peak value,
(i) Forwave

Vira =
3

-UI'I-'I
Vo =

(v} Forwave o

W
Vs = T':‘E‘ far F.W.R, Ving = % for H.W.R.
W

Yy, = Lr‘"-lurF.w.H- Voy =~ for HWR

) RM3 value of combined waveform like

can b caleulated as ;

RMS value RMS value

2
1
ms 2 J[afﬂm“vnrnm] " [nrr second waveform

{vi) RMS value for several sine and cosine terms
like
Y)=a,+(a,cosmti+a,cosdml+...0+

(bysinwt+ b, sin2wt+...}
then effective or rms value for this wavelom is
given as

1
R R R T R R
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wi}  Waveforms with half wave symmelry, /a8,

=<1 [t + %] have an average value of zero,

- F (s} is cabad the Laplace transform of f (1). The function
f{t) and F (8) constitule a Laplace transform pair,
«  For the two side Laplace transformation, the limits on

the integration are from = o {p @,

There are one intagral in box is an improper integral, it
exisis only under certain conditions. The condition for
a function (1) to be Laplace fransformable is given by

_runnu‘”*‘ <w
[¢]

- Form Factor :
Form factor may be defined as the ratio of rms value to
the average value je.
Ty
= " ot
"ir’l'! = l-.[__yﬂ__
Form factor = 1 ¢T
o Ly
L Construction of a Dual Network :
Before discussing the construction of a dual netwark
one things must be clear about the element and their
dual elemeant.
Element Dual element
Resistance Conductance
Capacilance Inductance
Inductance Capacilance
Series branch Faraliel branch
Vollage saurce Current .source
Charge Fiux linkage
Mesh Mode
Link Towlg.
R 1. e
Py . Dl .
e ilk L] [ W et} = b
Hatwork Cual Hebwork
Applying KWL
1 .
efty=i()R+L 5%“1 *Z _[ ind
ihsGe(+C d:‘:'} + % jumdt
wr

Laplace Transform Analysis and Circuit Transients :

Laplace ransform is exceptionally impartant tool that
is used exiensively in electric circult analysis. If is an
operation associating a time function f (t), defined in
the interval O < U = oo, with & funclion F (s} in the complex
frequency plane or s-plane. The complex frequency
variabla (s-operator) is given by & = a + jo whora o is
real quantity and w is imaginary quantity. And one sided
Laplace transform of a funclion f () is obtained by
multiptying f (1) by @™ * and Inlegrating the product
between the limits of zero and infinity, that is

L[f:u}:j:ima"‘dl =F (g)

for positive values of o,

*  Basic Laplace Transform Properties ;
Property Time domain | Freguency domain
Linearity af (h+at () a F, (s)+aF,(s)
Integration 1 F (s)

f () ot —
proparty !u © 8
Differentiation % sF (5)— f (0)
proparty
U] §F (s) — s £ {0) - F(0)
dt
df
-dt—;:tl S°F (s) — 87 (0) - sF (0)
(0
r

In general the differentiation property for the nth
derivatihve ia glven by the relation

d'f (1)
LIP(y) =L [?-]

=5"Fs)=s"" {0y -s" 1 (D).~ (D)
The Laplace transform of the nth integral of a
function.
L [F" (1)] = nih indefinite integral of 1 (1), that is the nth
integral of f (t) betwean the Emits — « and {

1 1 1
L= = Flst+ 707 110+ 727 70

+ .+ % {0
Laplace transform of the nth definite integral is ghven

t “:: J: _[:fﬂldt... dl} ’ _'—__[%1_1

Complax frequency differantiation

d'F
)= S =Ll n=1.2.3..




Complex frequency (s domain) integration.

1
i 1 f (1) is Laplace transformable, then

I E
1 [T tm] y _L F (s) ds
where F(s) is the Laplace transfarm of 1 (1)

i = m
In genaral L % = L ds.... J: Fi(s)ds

n integrals.
Time-ghift property :

If the criginal time function is shifted to the right by a
units of lime, ils Laplace transform is equal to (he
original Laplace transform mulliplied by e,

ia. L[F(l-a))= o= j: fir) o= dr

=g "F (s)
Complex frequency shift property :
fLI{th=F {s) and a is real or complex number then
Lle"*f{))=F(s+a)
Note : Multiplication by & ™ in the time domain is
equivalent to translation by 'a" in the s domain.
Scaling :
Scaling by the factor "a’ in the lime domain coresponds

.1_
to scaling "s’ by the facior "

1
L[f:m:]=;F[§]

Example ! Find the Laplace transfarm of % &in 1 and

dalermine the value of N ﬂt!m_
Solution :
L st l
sin t 1+ 52
sin _r' 1 - -1
L T'..I,,,:.td‘ [Iﬁl‘l :]:
2'1—1HI1"E-1SHI'I"1
2 5
M“L_.Inl = E _“d'lI'l,m—11
J e 3
i 5-»0 L

o0 2

L
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Initial and Final Value Theorem :

The imtial value theorem states that if f(l) and its
derivative f (1) are Laplace fransformable, then the initial
value T (D) of the funclion F{l) is given by

f = = H
(0} +r_ig'-nf{n lim  sF (8)

The final value theorem states that if the function 1 ()

and ils denvative () afe Laplace transtormable then
the final value f (=) of the funclion f {1} is given by

F{=}= lim f{t) = bm s&F (8}
§op § =& 0

Hotas :

(i) Final value theorem s applicable for the stable
system only. If there is any pales on the
imaginary axis then final value theorem is not
applicable.

{ii}  Final value theorem is useful where the
transform solution of problem is avadable and
neaded information is about the final or steady
slate value.

Some Laplace Transform Pairs |

Function =1 (t)

F {s) = Laplace transform 7

& (1) {unit impulse funcion)
w )
rith=1tu(y)

" u1)

&~ u (1}

(5in oot} u (1)

{cos of) u {f)

[{ginh 207 w (1)

(cozh i1 u t)

(@* " u ()

I sim cal

i cos wt

1 sin wt) u (1)

1

1=

1/s¥

nl

2%
(s + o)

3 * W

gd = p*

(57 + a?)




Mote: We follow the following steps in solving
problems of firs! order KL and RC circuits.

Step 1 : We consider a steady stale before (he switch
changes its position att=0. l.e, for 1 =0, we apply the
steady state conditions.

Hote for step 1 :

(a) D.C. circuil are in a 'steady stale' since [he
curren! and voltages do nol change in time we
also use the lerm steady stale to describe
currenis and vollages that display repelitive
lemporal waveform. Thus systems in which the
currents and vollages can be described by
constant amplitude constant frequency
sinuscidal functions are also considered to be

in @ steady state.
And the term “transient’ refars o the behaviour

of ihe voltage or current when it is in transition
between one stale 1o another.

(b} Al steady state capacitor behaves as cpen
circuit,

=
c

c
¢t
time —» =«

2 i, = 0 hence open cireuil.

and  inductor behaves as short circuit.
v, =L %

for steady state t —+ =

-~ ¥, =0, hance shor circull.

Step 2 : Then for the changed position of switch we
again consider the steady state conditions

In stap "1' ; e will calculate the value § {07).

where {0} canbei {0r) (current threugh inductor) or

V. (07} (Volage through capacitor).

in step ‘2* : We will calculate the value f (=)

where [ () can again be described as i, (=) and V,_ (=)

Al any time 7' the responsa can be dascribed as
£8m £be) = {f (=) = {0} 67"

where f (1) can be current through inductor and voltage
through capacitor at any time ‘T and 1 — time conslant

Moke ; For RC, circuit, lime constant,
= Hﬂ- c

whara Fl..=| -+ regiglance seen across terminale of

capacitor by replacing adl sources with their intamal
resistances.
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Mote : For FL circuit, time constant,

TE o—

Rey

R -+ resistance seen across lerminals of inductor
by raplacing all sources with ther intemal resistance.

Conclusion :

During solving swilching r.e. ON/OFF based problem,
remembar general equation for voltage and current

i ={0)-i(=)} e © +if=)

t

and V()= {V (0) =V, (=)} & * +V, (=)
where, i (0} = initial conditlon
i (=) = final condition
© = time constant
Network Function:
(i} Driving-point Impedance :

The impadance or admitlarnce found at a given
port is called a driving-point impedance {or

admittance)
l l;
1 +0—— —t—0 + 2
v, MNetwork W,
1" = D — - 2

MNote : Immittance is a combination of impedanca and
admittance.

v
Z, =" [i: (called driving-point impedance al port 1)

Z, (8= T:f::T} (called driving-point impedance at pod 2)

Y, (8= m (called driving-point admitlance sl port 1)

l2 (s)

¥y, (8} = Vs (5) {called driving-point admittance sl port 2)

(i)  Transfer function is used to describe networks
which have at ieast two ports, In general, the
transfer function relates the transform of a
guaniity at one por to the transform of encther
quanity al another port.
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L

{a)

(b)

Voltage transfer function

Va (s)
G 1517 Vy s)

W (s)
G,y (8)= 'n.l’; ()

Current transfer function

I5 (8}
o R
T Iy (s)

kst
%12 = 1 (s)

Consider a network function :

H(s)=

ags” +as" T+ +a
huam_'_ulsrl'l—'l_‘_ _____ +h|l|_-|

_ (8o tbo)lfs = Zil (s = Z5) (s = Z3) ... (s = Zy)]

P (s}
“als

(s =Fy) (3 = P} ... (8 = Pl

Properties of driving point iImpedance and
admittance functions or necessary conditions for
driving point impedance and admittance functions :

(1)

(i}

(i)

()

All coefficient of P (3) and O {8) must be positive
and real.

Complex and imaginary poles and zeros mus!
be conjugate

. (s + 1)
Lo P s 1 - )

Il nol a qr‘n.rlng point impadance function.
o

{a] Real part of all poles and zeros musl
nol be positive.

(b} I poles and zeros are imaginary they
must be simple (non-repealed).

There should not be any missing power of 's’

‘between highest. and lowest power in

)

numeralor and denominator except either all
aven or odd powars are missing.

The degree of P (8) and Q (s) can at most differ
by 1.

(vi)

Lowesl powers of & in numerator and
denominator can differ at most by *1°,

MNecessary conditions for transfer function :-

(i)

(i1}

fiif)

()

()

(i}

(i}

(i}

The coefficients in the polynomials P (s) and
Q(s) af H (&) = P (s) / Q (s} must be real and
those for Q (s) musl be positive.

Paoles and zeros which are complex and
imaginary must be conjugate,

The real part of the poles must be either
negative ar zerg, if pofes are imaginary, than
they must be simple (non-repealed) but zeros
can have posing real part also.

There should not be any missing power of s
between lowest and highast power of 5 in
denominator excep! all odd or all even powers
are missing. Numerator can have ie., (P (8))
can have misging terms of s and some of the
coefficienis may be negative.

The degree of F(s) may be as small as zero
independent of the degree of Q(s).

{(a) For G,, and a,,, the maximum degree
of P(s} is the degree of Q(s).

[{=}] ForZ and Y, the maximum degrea of
P (=) ia the degres of O (s) plus ons,

Transfer function Is the ratio of Laplace transformn
(LT.) of the O/P to the LT, of the input, with all
initial condition set to zero,

The transfer function may be impedance Z(s),
admittance Y{z), vollage and current gain G{s)
and o (8) respectively.

The ransfer function also indicates the sleady
state responsa to sinusoidal inputs. If 5 is to
set to zero, G(O), the dc gain of sysiem is
ocbtained.

Two-Port Parametemns

Briaf summary of two port paramaters

| %= Two Port

1'a= Network o
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SHNao. Hama Expression in terms Matrix form Basic equation
of Vandl involved !
1. Z-parameter V. Vyandl, |, [V, i W1[Zn Zi2 V= Z1| i+ 2, 0;
{open-circuil Impedance) Wy = io || 231 Zop Vos L I +Z. 10,
2 ?vpammatgr _ | L Land VoV, I _ [‘u’,’ AT 1’12] =V Yy * Vo ¥y
{shor-circuit admittance) I, V|| Yo Yoz L=V Y, +V, Y.k
3. | T-parameter V.1 and VI, v, [-v][A B) LW =RV, LB
(Transmission paramelar) L T e ]| C uj* 1 |, =CV,~L.D
1 1
4. Inverse-transmission Vi Land V| Vel T v [a B V=AM -B
parameter b - C D L=C,V,-D,,
5. bpar?MEIEr V. lyandl,, V, [V, _ [I, HLTELTS Vo=hy |+ h Vb
(Hybrid parameater) k] iValihzy b |2_ = I'I21 I+ h,.V,
6. Inverse-hybrid parameler I, Vyand V., I, LR _ |:"-".- ‘Dt Oz | L =0, VY, + 9,0,
| Vs ls | 1921 G2z V=8, V, 40,1,
L o

Condition of Reciprocity and Symmetry

{1} Reciprocal Network ;
Network must be reciprocal when ratio of
response at port 2 o the excitation at port 1 is
same as ratio of response at port 1 ta tha
excitation at port 2 then Metwork is called
reciprocal

= |2_

Etl =W
I1 l,'..,:ﬂ

Iy =0

piven Ly = Iul

(i) Symmetric Network :
Network is said 1o be symmetrical if the ratio of
cument and voltaga at some (one) port is same

as ratio of current and voltage at other port /.

Notes ;

)] When two ports are connecled in parallel it is

easier to find Y-parameter.

{ii} When two ports are connected in series it is

gasier to find Z-parametar,

(i}  When two poris are conneclad in cascaded it

s gasler o find A, B, C, D paramier.

Some short-cuts (o solve two-port network based
problems :

] INthe given two port like

.la.

then remember

Wl v
J1 =0 bk h=o
= Zn=Z,
< Parameter Relationship :
[S.No. | parameter Condition of Condtion of
_ . Symmaetry Reciprocity
1. |Z-parameler Z,=2, 2,22,
2. |Y-parameter ¥, =Y, LA
3. |h-parameter | Ah=1 h,;==hy,
i, Inverse Ag= 1 912 == 521
h-parameter
5. |Transmission | A=D AD-BC=
parameter

Z,=Z +Z
2,22,+2,
Z23=2y =2,
(i) If the given two-port like
I I
1 2
+ O [ -+—0 +
Y
c
v, Y, I
— Ol o —
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then remember

(i}

()

Some typical circuit

i}

i)

(i)

(iv)

YH = Tl I"'il'li:l

"'I"H-" "I"h+"l"s

'Ti! = ?EI -_Ye
ITthe given two por like

- L

p — —0 T

v 0z [z v,

- e i —
o= L_l

then Rememboer :

ez 3 (3550)

N S
L= L™ 22, + 2p)
if the given hwo-port Metwork fike

then remember

Ly=ly= El;_zl
z,=z, =205

Fa
their ABCD parameters

Loz |
+-+—-|:[—-4L+

v wle o=l 3

ldeal transformer

}{ B

Actual transformer
Iy ¥
i

R

-n{1 + %2 %-‘RMI

nY v
s fr J
Motes :
i} ABCD paramalers always follow the condition
AD-BC=1.

[{]3] lr'uI'u.E--I::I:II|:m~|'aj1'|-lnl:a~rII leaving or enlering the
outpul terminal does not affects the
paramelers.

(i)  In case of transforrmer 1 : norn : 1 cument
direction will not affects ABCD parameters.

Conversion of parameters @
i} ZtoY

v =21 oy o ZZn
nT 3z 'm" Taz
where AZ =2, 2,, -2, Z,,
i) Ywi
£ ¥ ¥
=22} = -1
Z1= Ay Zn= By
—Yyg =Yy
2™ AY L™ Ay
where AY=Y,, Y, —Y,, Y,
@iy Zwh
AL 1
Py = Lon Py = s
2 7y
P ™ 7., hay = "Z,,
Image Impedance :

AB ED
2, {58 %, 3o
whara l"ll1 = input impedance of the fillar
= pgenerator impedance,
E._z = putput Impedance of the filter
antenna impedance for symmetric
Metwork, e, A=D,



PROBLEMS
Given the current through R is i = 1 amp. The value of R 8. The eguivalent resistance as seen between the
i5— terminals (a, b) Is— ) S
25t (a) 2 S i
A (b} 4 12 0% 102 Fag0v
I;C} _.I n L k- E- E
2 amp e  ®av (d) Not possible b :
! g The cument having the
wavelorm shown in figure
E:;E E:%:g is flowing in @ resistance W Af-promgmmmg oo
The equivalent inductance of the network 15— ::':"3 :;:._ The average .
0oL 1 34 -
L (a) 1000 watt thes)
a (b} 100042 watl
~— {€) 100073 watt {d} 10004 watlt
I 10.  Which one of the following networks is the Y equivatent
a-""f' of & circuil shown in figure 7
-
—— |
L,
(@)L, +L,-2M (Bl L, +L,+2M 15 13
L, +L,-M L +L
The network element and V-L charecteristics are shown . .
in fig. (@) and (b). The elemeant i5- 3 11 2
- I35
l.
|
v | | 1 1
- J5 .I. _
Fig. (a) Fig. (b) , s
(8) Non-linear, active and bilateral @) - 1% 15 b} 15

(b} Linear, passive and bilaleral.

(¢} Mon-linear, passive and non-bilateral

{d) Non-Enear, active and non-bilateral,

The equivalent capacifance for the network shown in the

fig. is— C
]

sC C I . ] . | .

(ay Ci4 [{=]} 1—'3' L i L)
(c) SCR2 id) 3C {

Twelve 102 resistors are used as edge o form a cube.
The resistance betweon two diagonally opposite comers
of the cube is—
5 6
= [ = [}
@ 3 (b) 2
iy 143 (d) None of these

Twelve 1H inductors are used as edge to form a cube.
The inductance bebween two diagonally oppotile cormers
of cube is=

5 10
{a) B H (k) 3 H

(©2H @ 3 H

The Nodal method of circull analysks is based on-
(a) KVL and Ohm's law

(b)) KCL and Ohm's kaw.

(c) KCL and KWL

{d) KCL, KVL and Ohm's law
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(2%
Fud

)3

(e - I3
=15
3‘/)\ \ 2
1. Which of the following networks in the A eguivalent of
the circuil shown in figure 7

{d) MNane of these

J

(@) =)

=l 1
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12.

13

14.

15,

16

17.

8.

19

(=]

=1

{c) {d)

b |
-

J1 1

The network shown, if i;=(4e "+ Se ") ampand i
(0} = 1 amp, then & would be equal o=

(@ 5
m
() 3 L |Ft 12 cos [t — §)
fe) 23—1 R
idi 2=

For the circuit shown in figure, the voltage V, will e

Q1 A

+ +

Vs Q102 IVEIQ
(a)12 v (b) 8V
[c) 4V (dy13 v

An ideal vollage souwrce and ideal current source ara

connected in parallel this circult has—

[a) a Noron equivalent but nof Thavenin equivalent.

(b) a Thavenin eguivalent bl not Norten equivalent,

[c) Both the Thevenin and Norton equivalent.

(d) Maither Thevenin nor Noron equivalant.

Reciprocity thearem is valkd for-

{a) All inear networks

{b) All active elemants.

[c) All inear and passive nabworks

(d) All inear, passive and bilateral networks.

The superposition theorem is valid for-

{a) All linear netwarks

{b) Lingar and symmetrical network

{c) Only linear networks having no dependent
SOUMCES.

(d) Linear as well as non-linear nebworks.

The total power consumed in the croull shown in figure

i5—
10
Jl.fw z2afl)2a
(a) 6w b} BW
E) W dy12'wW

Substitution thecrem applies 10—

(a8} linear networks

(D) non-linear nebworks

fc) linear time-invarant networks

(d} any network

Alltha resistances in the fig. are 1 £2 each. Tha value of
1wl ba— (GATE 1892)

20.

21,

23.

24,

1 2
{ﬂﬁﬁ- EEJEA
4 B8
{c':ﬁﬁ. :u:l’}‘—EA

The time constant of the nelwark shown in the
fig. is—

[
{a) 4RC AT
EE g
@ 258 '
3

The energy stored in the magnetic field &t a solencid
30 cm long and 3 cm diametar wound with 1000 tums

of wire carrying a current of 108, is—=  (GATE 1996)
(a) 0.015 joule (b} 0.15 joule
{€) 0.5 joule {d) 1.15 joule

The effective inductance of the circuit across the
terminal AB in the figure shown balow, is—

L,=4H

o Lok
L]

JC\l HH‘___H% L,=5H

e 2 H o™

o T
Ly=6H
gy o H 21 H
ey 11 H {dEH i
Impadance Z as shown in figure— (GATE 2005)
150 120
_l"m'lﬁ'ﬂlfl—
1
)
\J‘rﬂi} Iﬂﬂjﬁ]lﬂ
@yJ2a0 {pyJa 0
€y J 1890 (dJ3I0

The equivalent inductance measured between the
terminal 1 and 2 for the circudt in figure—= [GATE 2004)

TN

L, L,

.
10

2o



25,

26,

27,

28.

24,

30.

fajl,+L,+M |;I:|]L1+L2—M

el +L,+2M {diL +L,—2M

In the figure befow, the cument of 1 ampere flows through
tha resislance of—

100
i N
3060 o
" 150
) 20 ,—|
{+
130
(aya 2 {b) 20 0
(€} 30 03 () 12 03

When a unit impulse oltage ils applied to an inductor
of 4 H, the energy supplied by the source is-

n—l—
Vitp=a11) % AN

_
(@) = N
1, 1

In the nelwork shown in the figure, the affactive
resistance forced by the vollage source is—

ifd a

qI'Il'
31

ok

(a) 4 0 (b} 303
(cy2n (d) 15
The resonant frequency of the given series is-

. !-Mn III-\_"

*an T*2m IIITH':

1 1
® 7775 e 3 e

1 1
© 773 e @ 5.7z He
Given two coupled inductors L, and L, their mulual
Inductance M satisfies— (GATE 2001)

+ L

@m= 3 + 12 B) M> =Lk
()M = 1||E1 Lz (dy M = 1.|IE!I Lz

Two Incandescent light bulbs of 40 W and 50 W
rating afe connected in seres across the supply
vollage, V then=

({GATE 2001)
(@) the bulbs together conswma 100 VW
(b} the bulbs together consume 50 W
(c) the 60 W bulb glows brighter.
{d} tha 40 W bulb glows brighter,

.

4.
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A network contains linear resistors and ideal voltage
sources. |f values of all the resistors are doubled, then
tha veltage across the resistor is—

{a) halved
{b) doubled
(c) increased by four limes
{d) nol changed
The current | as marked in the figure is—
a0 1 ap

5 A N RO ELY
@ an (b2 A
(c)1A {(d)0A
In the circult 1"i2' =2Vand |, =2 amp. The value of |_is
given by-— 1210

'.ﬁ:]'n-: “1 o v

fa) 2 (b) 4
(=B (d) &
The voltege marked V_is given by-
80 50
e
+ .
8 A Vit B0 (Dawv
60 120
{c) 1:5— W {d) Mone of thasa,
The Thevenin equivalent acroas AA’ is given by-
10 €2
VA 0 A
20 amp 50 350
A
(@) v, =5V.R, = -'fr 0
(b} V, =15V, R, = 175 0
15

() V=26V, Ry = — 1

[d) More of these
The Noron equivalant across BB is given by—

HIRY
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a7,

38.

39,

41.

()R = 3 1, = ¢ amp

50 2
(€) Ry = 75 .1, = 5 amp

(d) Mone of lhe above
A cunnected graph has "b° number of branches and 'n'
number of nodes. 15 ranks is—

{a)b {bin
{ehb—1 {d) n—1
For the given graph the incidence matrix "A' is given by—
B
X
& 1 C
(-1 -1 0 i 0 -
@) o 1 1 ®) 1 1 0
-1 0 -1 0 -1 1

{d} None of these

[ 1 =1 0
e o 1 1

|_—'| N -
For the given graph, match List | with List 1i-

T

™, [2 B
5
List 1 List i

Ay 1.2.3.4 (1} Twigs
|\ 4,567 (2} Links
Cy 1.2,3.4 {3) Fundamental cutset
o  1,4.567 {4) Fundamental loop
Codes :

A B C D
(a) 3 1 2 4
() 2 3 1 4
{c) 3 2 1 4
(d} 1 z 3 é

For a given network, the number of independent mesh

equations {m} and the number of independent node

equations (n) are related as follows—

(a) m > n always (o) m < m always

(el m = n always

{d} m = of < n depending upon the form of the network.

Consider the netwark graph shown in figure. Which

one of the fallowing is 'not’ a tree of this graph 7
(GATE 2004)

\7 « T

42,

435,

47.

49,

A planar graph has 4 nodes and 5 branches the number
of mashas n dual graph is—

(@) 5 (b) 4

(c)3 (d) 2

The graph of a network has six branches with three
ree branches. The minimum number of equations
required for the solution of the network is-

(a) 2 (b) 3

(c) 4 (&5
For the graph shown below. Find the minimum number
of branches thal may be added 1o make the resulting
(a) 2

(b) 3

(c) 4

For the above figure what is the maximum number of
branches you may add before the resulting structure
becomes nonplanar 7

(c) & {d) None of these

For the given graphs shown belew which one is non-
planar graph 7

siructure non planar—
{d) None of thesa : i
(a) 4 (&) 5

d

{i} (i)
(a} {7} onby (b} (i and (i)
(c) (i) only (d) (itfy only
The \V-| relation for network is ,
¥V = § - 2|, when A=t o
R =30 is connected as| ™ v R=30)
shown the value of | is given == b=
by—

i 2
(a) 5 B 5
e)-1 {d) 1
GivenV,=1-e7, mavalua-:f"-"1bsgmfnby-
J'I:F ‘E’E

(a) 3 + % (b} 1+3e®
a+2e ™ (d) 4
GivenV_= e~ (sin t + cos t) tha value of V,_is given by—

IH 2H

_v.h "J_

(a) —e~ @ mnl+3r“mt
(b)—e" T gint+ e cos i
(eye Tsint-3e cost
(d) 5 e~ ¥ (gin L - cos )

| =l=+
Lo
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52.

23

85,

The natural frequency 3, of the given circuit is—

(a) 1 ZH a0

(B) =1 sy

(c)- % v® e} L 3o
(d) 2

Steady state is reached for the circuil. V. as marked in
the circuit is—
{a) O

(b) 4 1H 0

ch 5 54 Ci) 410 T Ve
10 B
@ 5

The natural frequency of the circuil is given by=

(b)—8 —
fc}% v, t1n 6 @
(e} — 10

Initial voltage on capacitor V, s marked |V, | = 5 volts.
W, = 8 u (1}, where u (I} is the unil step. The vollage
marked V at 1 = 0" is given by—

{(a)1v
Bl=1V 10
12 10 +
@3V Vi) . viio
v, -
13 T
(d) - 3 Vv

A valtage waveform V (1) = 12 +¥ is applied across 1 H
inductor for t = 0, with initial current through # being
zero the current through the inductor for t = 0 is given

by~ (GATE 2003)
(a) 12 1 (b) 24 1
cr1zf {d) 40

In the circuil of the given figure, the magnitude of W,
and‘nfc are hwice tlmtuf\n’n. The inductance of the col
j5— |GATE 2003)

le—Vy —r

aV 1 .:::

c
IR

L
I|"'IIL
¢
(a) 2.14 mH {b) 5.30 H
{c) 31.8 mH id)1.32H

57.

58.

&0,

B1.

62.
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Figure shows the waveform of the current passing
through an inductor of resistance 1 £ and Inductance
2H. The energy absorbed by the inductor in the first
four seconds is— (GATE 2003)

(a) 144 J
(o) 98 J
fch 1324 i
(d) 168 J s is

The incandescent bulbs respectively as P, and P, for

operation at a specified main voltage are connected in
senes across the mans as shown in the figure, then
the total power supplied by the mains to the two bulbs—

P, P

b) JP7 + P§

(e} (P, + Py}

If the number of branches in a network i3 B, the number
of nodes 158 N and the number of dependant laop is L,
then the number of independent node equations will

Mains f_} v

be—
(ayN+L-1 b B-1
) N=-1 (@) B=N

A connected network of N > 2 nodes has at most cne

branch directly connecting any pair of nodes. The graph

of the network- (GATE 2001)

(a) must have at least N branches for one or more
closed paths 1o exist,

(b) can have an undimied number of branches.

(c) can only have at most N branches.

(d) can have minimuem number of branches not
decided by N.

A network has T nodes and 5 independent loops. The

number of branches in the network is—

(a) 13 (b} 12

ch 11 (d) 10

The number of independent loops for a network with n

nodes and b branch is-

[a) m—1 ib) b=n

ic) b=n+1(d) independent of the number of nodes

In the figure below, the voltage across the 18 ohm
reskstor is 50 voits. WWhalt is ihe lolal vollage across the
combined circuit at terminal E and F 7

1 L3
E. L
56 E'H{L 312
¥
Ry U0W
F
{a) 125V (B) 16V
c)24a Vv {d) 40V
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63,

65.

67,

69,

The voltage across the 1 kD resislor between
A and B of the network shown in the given figure is—

Thir A KDY
e D:_ﬁ_
34
(g)12V {h}TV
26
{cy 10V {d}Tv
The voltage V in the given figure is—
462 0
i e’
12V 1nfv 211
4
(a)2 v (b) 3 W
{c)aV (dy8v

For the carcuit shown below in the figure, the voltage V),
i5=

3103 20
— Bt 1
. by |
4V = 1) v, I:’:-.,‘r
a2y O RRY
=1V (d} Mona of thesa
-
For W (8} = m,ihn Initia! and final values of
W () will be respectively-
{a) 1 and 1 ()2 and 1
(c) 2 and 2 (1 and 2
The Laplace transform of (P -2 u{t-1) is—
1 = g -.i— = g i -3 l =&
{33539—525 {blsau—si-e

2
fe) o5 B -:— gt (d) Mone of Ihese

The impulse response of an R-L circuild is a-

ya) rising exponential function

(b} decaying exponential function

{c) step function

(d) parabolic function

If the wnil slep response of a network is (1 - &™), then
its unit impulse response will be—

o

-l h‘ le'
(a) o @ )

1
i {d) {1 = o) &= ™

(<)

aa

70.

7.

T2,

3.

74,

73,

Sisopen, V=BV, 1=0.5 is closed at1 =10, the values
%
th
of i and & att=0" are given by—

A
(@) 0.6 3% i3
(b) 2.0 Vv, o= 1
{c)1,3 - 2
(403 2

S Is in position (a) for a long time. 5 moved to position
{bjatt=0r At1=0° the values of |, and V, are-

s 4
L I
g rl 190
1= 3 °f 1 %4q Lt
vl-
Aa)-5,0 b5, 0
(c) 0,4 {d)=2,3
X 5+1
= — = . = 07, Th
Given H {s) = 3 Tierl % (1) = cos t £0° The
phasor ¥ is given by—
N 1
(a) Jz £45° (b) 5 £45°
2
{e)1.20° {d) l:;l_; Aan - stan ' 2

lrl.ll‘m-:F.E.u,Jnav'l..n"m= 10 cos t = 10 £0°. Tha curment drawn
from V_ is given by the phasor—

2
@) 7 £~ 45"

(b)2 Jz £45° v, 5 ;:.;.
(e) 2 £0° '
(d) 2 £60°
Gmnu==2¢¢gzt=2;:D“_m'u-nluaawsmgl'mnw-
14}
——Ar
+
A 3L J.q
‘I-I"C_) 2 T 4 EI

{a) 3 £0° (b} 29 <tan™' 2.5

{c) Jipg <tan™'5 (d) 2 Jz2 245
In the circuil "u"Il = ¢os 21, The value of C is chosen %0

that | from V, is in phase with V. Then |_leads |, by an
angle given by—



76.

i7.

78.

78,

a1.

8.

83.

@)

{a) 45° (k) B0°

{c) 135° {d) 0°

P i = 200 + J 150 from a source WV, = 200 cos wl.
The impedance across V_is given by-

(a)1B+J12 (b) 128 + J 86

{c)64 + J 48 (dj 32 + J 24

A source V_ =100 cos wl is connecled 1o an impedance
which drawn a power P_ = 200 walls at power factor
0.8 lagging. The current drawn from the source is
| =1 cos (ot + 0} The value of | and @ are given by-
{a) 5 and - cos™ ' 0.8 (b} 5 and =cos™" 0.8

5
() N and cos™ ' 0.8 {dySand D

A source V, = 200 cos wl delivers power 1o a load at
power faclor 0.8 lagging. The reaclive power is 300
VAR. The P, is givan by-
(a) 200 walts
(c) 400 walts
The dimension of LT is—

(b} 225 walts
{d} 300 waits

| 1
(b) [a:;m]

(c) (second) ? (d) (second)’

In fig. {a) the values i, V, as shown have inifial values
i (07 =1andV_(07) =2 fig. (b}is the equivalent circuit
in the s-domain. The values of V. and V,, are-

i IH J_IF
13 2 u*J_“,. 3 4 é"f %v 34

:

Fig. (a)

(a) zarm

Fig. (b}

(a) + 2 and 2 {b) - 2 and 2

5 &
(c) % and 2 {d) 1 and 2
The total impedance of the circuil shown is-
{a) 20 2 e v -
(b)Y (20 & J 10} O3 & —-iﬁhﬂ—ﬂ
(¢) (20=J10) 02 e T
(dy (20 + J 5) 2 -

A roltage has a value of V = 180 cos (wl + 12°) and
current — i = 2.5 cos {wl + 5°) the power factor of the
circuit is-

(a) 0.978 (b) 0.686

(e) 0.963 lead (d) 0.893 lag

A long uniform coil of inductance 2L and associaled
resistance 2H ohms is physically cut inlo two exact
halves which are rewound in parallel. The resistance
and inductance of the combination are-

85.

86,

av.

g9,
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{a) R and L (b} 2R and 2L
R L R L
(c) E and E (d) i.ﬂ“d I

The capacilor C, in the circuit shown has a voltage of
20 v acioss it before the switch 5 is closed at time
1=0.C, = 2 uF and C:=3}.I.F.T|'I.-E'u'ﬁ|'|iﬂﬂ across C,
afier 5 is closed is—

(a) BV 7

() 10V €, €,
{c)12V

{dj 15V u

The voltmeter in the shown circuit is ideal. The
trangformer has identical windings with perfect
coupling. The voltmeler reads—

{a) 110V

{b) 220V 20V
(c) 440V

{d)ov

The Thevenin equivalent of the following network
between A and B Is-

—
pg
v {,}{rtl,
- an
1052
My ERY
M0 611
(@) ao—{ J—rr—sn (b} P e

The Laplace transforms of the functions 1, v (1) and
u (t) sin t are respactively-

1 5 1 1
@3 5+ 1 B 3 5+ 1

R .
{E]'aa'az*l (d} "e 41

The Laplace transform of a function f () u (1}, where
f (1} is periodic with period T, is A(s) times the L.T. of its
first period. Then=

1
(3) Ats) = s L)A(S)= T Tr

1
i (d) A (s) =™

(clA(s)= T e T8

ifthe L.T, of the voltage across a capacitor of value 12
&+ 1

FisV,(s)= S rsleg el then value of the curment

through the capacitor at t = 0° is=




0.

21,

(a) O A (b) 2 A

(e} = A (1A
The resonani frequency of the circuil=

M=2mH

100 | T{__. 1}.

4 C.D1I'I'F L-|= ‘H:l'r'l'lH Lilﬁl'l'll'l
10° - 10° He
I P
104 - d 104 ’
€ 2x 1o P i

The time constant of the circuit—

200
s A, At
1002 —
Ghov 20 A - ]"E
= 30 n]
(a) % c (b) 15 C
(c}25C {d) None of these

Maximum powaear form a source having internal
resistance R, is delivered to a resistive load R, it~

(Bl R, =R, ®R >R

(IR <R, (@R =RY

A capacitor is charged by a square wave cument source,
the voltage across the capacior is=" . |

{8) & sqQuare wave (b} a trianguiar wave

{c) a step function {d) zero

& single  phase

transformer is ..'_@_"’

connected as shown in
O O

fig. when a veltage i:|-f‘l'L ¢

100 ¥V (rms) was ” E

applied across AB, the
voltmeter connactad

across AC measurad o
1Dﬂv(m]_111eIum:E N, M, o0
ratio N, N, is-

(B8} 1:1 (by1:2

g2 (d)y#4:1°

In the figure the transformer is ideal with adjustable

turns ratio ,Eﬁl . The tums ratio %E’ for Maximium power

transter to the lead is-

(L LLAEC I E 4

Y
L
v %“% +{1-11:n
-0
(ay1:1 (b} 100 : 1
{c) 1: 100 {d) 1000 : 1

The number of branches and nodes in the graph are-
(@) 5, 10

(b) 10, 5 .
(c) 10, 10 / \\{
(dy 8, 10 l\_ _/7
Find the rms value of the wave show below—
@ P
®

() H’%

W
11 §
()

Calculate the rms value of the given wave—

Gamp p--

_ﬁ.a_mpk.ﬂ T !

(a)2 J5 A

{c) Jf;ﬁ (dy1.5A
Calculate the rms value of the given wave—

(b)B 2 A

(a) %-ﬁ

5
(&) 1‘ﬁﬁ|

18
“ye A




100.

101.

102.

103.

104,

105.

The r.m.s. value for the given wave |5 given by=

Sl aWaWs
N/ AR
- 3

(a) J10/18 (b} 2

(e} J12/18 {d) None of these

For the figure given balow which R

of these sets of E, R and C value
will ensure that the stalep

J: In:* v
LI .

{212V, 101, 1.25F Ly 1.6V.0.80L1F
fch 1.8V, 12, 08F )2V, 1250, 1F
Extra element present in the given circuit—

-

L
aquahnnT —125V¢ +2 s

valig—

1 z R
— T
vey ='=c~ =|=ﬂe
(@) Cy (b} C.
© c, @ R
) 5+ 2
Given T.F. H (3) = —:z Py under steady slate
condition, the sinusoidal input and outpul are
raspactively—
x(t) = cos 2t
y {1} = cog (21 + §), then angle § of will be
a) 45° by 0°
ey —45° (dy -@0®

The Thevenin equivalent voltage V_ appearing
between the lerminals A and B of the netwark shown is
given by

oB
(8) J 16 (3—J 4) (B} J 18 (] 3 + &)
(c)JB(3+J4) (d)JB(3=-J4)

For a given voltage four heating colls wiil produce max.
heat when connected in—-

(@) Al in paraliel

(b} AR in sories

() With two paraliel pairs |0 series

(d) One pair in parallel with other two in series

104,

107.

108.

108.

110.
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The complex power in the crcuit shown below will be—

l: 05H
e | m—
M sy
Iﬂﬁ '
P
L

10 sm {21 = 407 wolo
(a) 16.5 /- 6.3" {b) 18.5 £B.3"
(€133 /~83" {dh 33 £+8.3"
The current | in the circuit will given by-—

(B 210}

vy ®2a

{a) 5 amp (B 1.2 amp

ic) 2.4 amp {d) 0.6 amp

The Thevenin equivalent af the given at terminal
a = b will be=

0
2
0 241

et L ——

a4V i &2
—

> i
{c) {d) Not feasible

5

Find the Thevenin voltage and resistance for the
network shown betow across the terminal A.B—

1

TAYE

a v,

- -';;.ir ry + A

) 1A 60
B

@27V, 30
()27 V. 152

)18V, 30
(d} 18V, 8 52

The voitage of the sourca ie. V_ ifi () ==20e™%

]
r H

151

(&) 10 8™
{d) 20 ¥
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111,

12,

113

114.

115.

116.

1"7.

For fig. at time t, after the swilch K was closed, it is
found that 'u'2 =+ 5Y determine the valus nfi;, {‘tc,} and

EIH,;J— j 11

dt <

10V =

(a) 2.5 amp, 5 amp/zee (b)) 2.5 amp, 2.5 amp/sec
(c) 5 amp, 2.5 ampfsec  (d) 5 amp, § amp/sec
Find the value of R so that V, = 2 volt-

—b|1 1':"=
AN
50
10w (F <,L 21, R Eﬁ-m
-] 5
{ﬂ}gn ﬂJ}EH
©20 (d) 502

Find the Thevenin voltage and resislance for the given
circuit hown Delow—

100 ©
AN O A
IF
o001, o> <'I'T1::'Tﬂ IK

-0 B

(a)R =58.820.V =1T64V

(b)R,=1176840, V =5882V

)R =58820V =5882V
[diR_=MT7B40V_=11764V

What will be oulput vollage acroas the capacitor for the

given input shown below ? g

200 mA G=5uf
{ayav (B)12V
{10V {d) None of these '

Datermine the maximum energy storad in ﬂ'ﬂ mpnninr
G for the figure given below—

+ . — —
100 sin 2t I me2 - C = 20HF
Fd
(@) 1 joule (b) 10 joule
{c) 0.1 joule (d) 001 joule

YWhat will be the puwar dissipaled in R in sbove
question 7

(@) 2.5 = 107 joule (b} 25 = 107~ joule

(e} .25 = 107 joule {d} None of thesa

The parcentage of power loss in the question 115-
[a) 5% {o) 2.5%

(e} 10 (d) 2096

118

118

120.

121.

122.

123.

124,

The maximum anergy in the given circuit will be=
K= 52

{a) 14.4 joule

(b} 12€ joute 12 p

(€} 216 joule wA®

(d} Mone of these

Directions—Fig. shows the statement for Q. 118-122.

L= 1K

Iuft+ 1)
)
LTS
IA®  Tieo2sn Son @i -n
Find the current i at time | = - 2 see—
(a) 2 amp. (b) - 2 amp
) 1 amp (d} None of these
Current i att = — 0.5 sec will be—
50 50
(@) 75 amp (b} 55 amp
(c) 5 amp + (d} 3 amp
Cumrent i at t = 0.5 sec will be—
5
{a) & amp (o) 3 amp
3
(c) 3 amp (d} 5 amp
Cumrent i at time 1 = 4 sec will ba—
(3} 5 amp (b} 3 amp
{cy—3 amp (d) & amp

The initial voltage on the capacitor is V (0) = 2 V,
Jis)=4{1). costfind ¥V {t) for > 0=

10 J:‘F
‘I’_

1
@)V ()= 5 cos (t-45% + % et

3 (D)

by V(= /7 cos(l—45% + % g
e}V () =cos (t—45%) + % e

() V(1) = cos (1+ 45%) + %n"'

The Laplace transform of the given function—

L = 4sec
f{u-lu_ otharwise "l bE=
a4 gm st
{a) = o) o2
—ds . . -4 |48 + 1
@5 o< =5



186.

197.

168,

186.

(a) 10512 (b) 1210
{c) 112 {d) 213
The ABCD parameters of the 2-port nebwoark, shown in
the figure are— |
2

- +

—

(a)

rh]i-l..-l
L-.n
[ = -
= N,

(b)

? .
(<) - ()

I I
P ham ] =

ral

The ABCD parameters of the 2-port network shown In
the figure are—

z L,
+ —==Aff —
I
!'Ilr|_ E '||.||'!
0 2z 2 Z]
@y 2 i1
] Lz )
[y 1 "2 0]
{e) z {dy1 1
Z 2 |z Z)
For a bwo-porl network the three paramelers A, B and G
are given by—
1
A=x, B=x,. C= E
then D is equal to under the network o be reciprocal-
1
{a) - (b} 0
1
2 2
© % @ o
If the ABCD paramelers of-
Z
o ——h A ———————
I, {1 2z
2
I are _D 1]

-l- -
and of | %E are

then the ABCD parametrs of 1=

Z 2
& +

1 Z 2

e
Nj_n.._l
el

200,

201,

202.

203.
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% azJ ? 52]
@) j— 7 by = 3
i Z

'z 1 -3 2E
e} {4 ,] | 1
The 2-porl network of fig. (1) has Y-parameter

Y Yo . .
Yz1 Yo .Tha natwork is axcited as shown in fig. (2).

Iif I: = I.I,., fhe current | drawn from the source would be-

k]

- 15._,_ .
+
Petwisl I I
[ . -

Fig. (1)
B VY Yt Yyt Y5
BV Y, + Y5
eV v,
ay ["1"“ + ‘I"“ + Tu—"l"ﬂ}
D.C. compoenent of the wavelforms shown below is—

LU
i
1| 2 3 "E
-2
{a) 2 (B 1
{c) 0.5 (d) O
D.C. component of the waveform showr balow is—
Aoma
10
S I T
(@) O (b) 2.5 mA
(€} 2 mA (d) 10 mA

D.C. componant of the wavelorm shown below is—

(@) 0.5V
(£) 2.5V

SRR
{d)356V
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204. D.C. component of the waveform shown below is- 211.  Find V, for the circuit given below-
4, ph S0
2 3
r v, 18 1A
OF— 3T T 6] B0 tus
2k 3
. () 10V (b) 15V
{B]'g-;ﬁ- (&) E'::f'l (e} 20V {d) None of these
e 0. .
305, ::,JC component of the wavéznn shown below is— 212, Calculate the value of V; for the circuit given below—
LA I T
A B
10k T i
/\ Sys v
. sv(®) Dev
o E 2= In ﬂl.' rad ‘ Pk _
(@) 0.5A (b) 1.3B A -
(cl3.18A (d)6.36 A
206. D.C. component of the waveform shown below is— {a)3 v (b) 19V
oV (c1=8V (d) = 18V
213.  The voltage V, shown below is always equal lo—
100 -~
v 1t 2n 3z 5 rad
{a) 1.372 A (b)B.36A 5y
ey 0318 A (dy 0159 A
207. If 120 C of charge passes through an eleclric

conduction in 30 sec, the curmrent in the conductor is=
(a)0.5A L) 2A (@) 1MV )8V
(c)BA {d)4A ©21v {d) None of these

Z08.  The enaergy requirad to move 50 coulomb thro KAY)
ig— yrea ugh 214. Calkculate the equivalent resistance at terminal A and B-

(a) 125 mJ {b) 150 J A
(c) 400 J () 2.78 J ER"‘MC 0

208, Calculate the value of curment =
6 () 50
F D
350 40 02
150 E 100
{a) 5A (b) 2 A {a) 100 02 {b) 22.6 01
{c) 3A (d}BA {c) BO 03 (d) 28.75 01

210, The each branch of circuil graph shown below ) o
represent a circuit element. The value of voltage V), is— 215.  Consider the circuit shown below-

v, 60 ev Vi
100v(E 16V 260
The voltage V, and V, are related as—
(a)y=30V @)V, =6 -B+V, )V, =6 +B+V,
c)-20V [C)V,=-6i_ +B8+V, AV, =-6i-8+V,



216.

217.

218

218,

220.

It a resistor of 10 (2 is placed in paralled with voltage
source in the circutt shown below, the current | will bo-

—¥
Limegr
WV, Resistive
Melwork
{a) increased {b) decreased
{c) constant (d) Il is not possible to say

Two elements are connected 1in senes as shown
below element-1 supplies 36 W of power. Element.2-

Lifear av
Fesdlive -
Metwark v

(a) supplies 24 W {b) absorbs 24 VW

(c) supplies 32 W {d} abaarb 32 W
Letifh=3te” "™ Aand V() =06 001 =1 e "™ Vior
the network of fig. shawn below. The power being
absorbed by the network elemeant al | = 5 ms ig=

N

T

(a) 184 uW (b} 9.2 W

(c) 18.6 pW (dp 8.3 W

Calculzte the voltage between terminal ab for figune
shown below- a

(a) 2.4V * masv
(€)~28Y (d) =24V
In the circuit of fig. below power is absorbed by—
OO (Y 200¢%}
)

20v 100 £

(a) dependent source of 6 W
{b) dependent source of B0 W
(e} independent source of 8 W
{d) independent source of 60 W

The dependent source in fig. shown below-
5 1)
i

V=20V 541 5

223

223.

226.
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{a) delivers 80 W (b) delivers 40 W

{c) absorbs 40 W {d} absorbs BO W
In tha circuit of fig. shown below dependent source=—

+BY-=

i, T

44 2i,

{a) supplies 18 W (b} absorbs 168 W
{c} supplies 32 W (d} absorbs 32 W
The cumrent in & 100 uF capacitor is shown below. If
capacitor is initially uncharged, then the waveform for
tne voltage across it 15—
(LA E
it

| imE}

H W
10 i6
{a) {B)
2 4 time) i 4 Hrs
v W
2 4 | imel : I

The incidence mafrix of a graph is as given below-

o oo 1 0 0 A
1 0 0 =1 1 Q 0
0 1 0 o0 -1 1 -1
o 001 0 o -1 0
The number of possible free are=
{a) 40 b} 70
(e) 50 (d) 240
The incidence matrix of a graph s as given below=

(= =

-1 0 1 1 -1 0
1 -1 0 0 0 -1
0 1 -1 -1 1 0

A=

The number of pessible iree are—
{aj 1 {b) 14
(c) 18 (d) 8

The f-cul set malrix of a graph shown in fig, with respeci
to chosen Iree is as given below—

001 =1 =1
Q=140 =1 =1
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b 229, The Y-parameters of a 2-port network are :

W“ m[f :.:_]5

A resistor of | ahm i
The rioated graph of the netwosk - pelow, The new Y.parameter would be -

BV RV ==

5 1]
m<[; 3]}
Gy ==
2 -7
8 4 s i 2]5
227. The f-cut sel malrix of a graph shown below with @ 23 ®© |03
respect to chosen tree is as given below : ) )
5 4 4 4
-110 100 (c} 2 2|5 (d) s 1|8
Q=-101 010 )
000 -111 s g
Z30.  Forthe Z-port as given below [Y ] = | 10} mS

'

The ariented graph of the network is— 1""3(:-'-':) "-"ui 300 ©

L =L
A B
(a) {b) v
Thee valss Tr"-" i5=
3

+

) 1
@ 33 L
(e} (d) , 1
& 33 @ 57
228. The f-cut sel malrix of a graph is given as : ) 1
1000 -100 231 Th&T-pammelersuhE-pﬂﬂnehmtme[TFL 1].
6100 101
a.=lco0 10 0 1 1 If such two 2-port network ara cascaded, the Z-
F n i is—
o001 010 parameter for the cascaded natwo
” : s _1
4 - 3 3
@ |- 1 m |_1 2
L 2 3 3

{c)

5
-~
r
i
.
§
£
r
'
a
=
& -
Tq
&
| )
L | = B3| £
L | BIEE| —
-
a2
R
[ Y
=t P
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ANSWERS WITH EXPLANATORY NOTES

C
1. (c) Apply superposilon theorem : o I Il

Case |. Taken current source, circuit becomes as C

given in fig. (1) - -C —=C =
250 |—>
O

|l

C
2 R s.C. l
YT
o—} 1
Fig. (1) C,, 1° 1
Let the currant =Cc ==2c
flowing in R is |, | |
I
b oc
I = 2 = 2 l
L Z2+R
| |
4 © I
= C
2«R ® Cw. —Tt "”'if
Case II. Taken voltage source, circuil becomes as ‘ ‘
given in fig. (2) o | |
Lel the cument Bowing InFII:;Ii Iﬂr
, !
= STR @ o C
Since current in both the o | I'“
cases flowing in the same C
direction, so net current ™ Z"'iC
i=l o+l ‘ 3
4 2 . © H_
1-2*H*2+Hﬁ=1gm1 C
2+R=6 11,1, 1
ReE-2=4 a cC C E
2. {a) Since in one inductor curremt is leaving o dot and 3
in other inductor currant is entering o dot. So 1 1 3 1 [5 + 5+ 3]
Ee= Ff = F —= =& = |—
Lﬂq=|_1+|_2n2u c c aC c 5
3 (d) The given figure is non- of = 2%
limear bacavss afier 1 voll the L 13

5. (a) Suppose value of resislances be RQ each.
Applying KVL by selecting any path betweenAand E.

oulput becomes constant,
Any element will be passive if
the ratio YW1 s positive any
tima, so tha given outpul
shown that the element in
Passive.
Eflement will be bilateral if and anly if the magnitude
{l.e. ¥ or ) is same in both the direclion. Here the
given element is non-bilateral.

5, (b) Circuil for equivalent capacitance by applying tha
concept of series parallel combination of the
capacifance




