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(i) If a candidate gives more than one answer, it will be treated as a wrong answer even if one of
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For -invuth 4nd rehuble operation of an!
amphfier uwsing BRIV is aecessary that the |
arcm! must e properly designed from the
point of view of b stabilization, bevaue

1. Reserw  suturation
increases with rise in lemperature.

current [{.” ;

2. V. deereases with rise in temperature, |

3. h.. or § changes with change of
temperatare and replacement  of thu|
Lran=1=ter |

4 b or B changes with change io
collector supply voltage,

{a} 1,2 and 3 only

‘bl 1, 2 and 1 ouly

W 2 3 und 1 only

bl dand 1

lotense aognetic field may be produced ‘o a

coil by using a

idd Normed metal with a laree number of
turng and sending a large curren:

ibi Type | lar e

gumber of turns and sending a larse
~ereTint

supereonduactor with a4

ic  Type-ll supercunductor with & large
oumber of turns and wending a large
Current

!

W Type-ll =upereonduetor with lur;{eéﬁ'

pumbeer of turas but dmiting *he current
density below & eritical value

The umt cell ofu certain type of ory-tal s |
defined b)' three I
The vevtors are mutually perpendicula:, but
ar bhoeg The ery<tal structare iy

vectors a, b and ¢

at Tnelioe
by Tetrapona)
c: Urthorbombie

cd Monoclime

(2 Al
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Biasing = used in traasition amplifiers to

I, Stabilize the operating point arainst
temperature variations,

2. Place the operating point in the linear
region of the charactertstics.

3. Make w, § and Ly, Of the trunsistor
independent of temperature vuriations.

4,  Reduce distortwn and ingrease ¢ynamic
ranje.

'a) 1,2 3 and 4

(by 1,2 und 4 only
ich A 2and3 vnly
(dy 2,3 and 4 only

The resi-tivity of s metal i+ a fanction of
temperature because

ta- The electrun
temperature

density  varie:  with

(b} The electron was density vuries with

temperature

(e} The ilattices vibration mervases with
temperature

{di Collision ol electrons mercases a-

temperature ineresseq

An intrinsic semiconductor has the following
properties ;

1. Its electron concentrution equals its hole

roncentration.

4. Its carrier  density  increases with
tem peruture.

3. Its  conductivity  decreases  with

temperature
v, 1, 2 and 3
(b} 2 and 3 only

ey 1 and 3 only
{d; 1 and 2 only
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A ‘hole’ in a semiconductor has

1. Positive charge equal to the electron
charge,

2. Positive mass equal to the mass of the
electron.

3. An ‘effective mass' greater than the
effective mass of electron.

4, Negative mass and positive charge
equal to the charge in nucleus.

{a) 1,2, 3and4

(b) 1 and 3 only

(c) 2 and 4 only

{d) 3 and 4 only

A CE amplifier has an unbypassed emitter
resistance of 0'5 k@ and a collector load of
5 k(). The B of the transistor is 100 and it is
operating at 1 mA. The voltage gain of the
stage at mid band will be of the order of

(a) 200
(b) 100
(¢ 10
(d) 50

A common emitter transistor amplifier has a
collector load of 10 k. 1f its hy, = 100 kQ
and h,, = 2 k@ (h o= h = 0), the voltage
amplification of the amplifier is nearly equal
to

l:a_} 500
(b) " 200
(e} 100
(d) &0

(3-A)
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The free electrons in a metal follow the
kinetic theory of gases and the following
statements are made about their properties :

1.  The velocity of all the electrons is equal.

2. The electrons
distribution
infinity,

have a . velocity
ranging from zero to

3. The average velocity of electron gas is
proportional to VT (T = temperature),

4. The maximum velocity of electrons is
proportional to T,

Which of these statements are correct ?

(a) 1,2,3and 4

(b) 1and 3 only

{c) 2 and 3 only

(d} 3 and 4 only

Using transistors,

1.  Class-A power amplifier has a minimum
efficiency of 50%.

2. Class-B push-pull power amplifier gives

© rise to crossover distortion,

3. Class-AB push-pull power amplifier has
higher efficiency than Class-B push-pull

amplifier. _

4. Class-C power amplifier is generally
used with tuned load for RF
amplification.

fa) 1,2 3 and4
(b) 2 and 4 only
(¢) 3 and4only
(d) 1and 2 only

A material shows spontancous magnetization,
This is due to

1. Weiss molecular field.
2. Cooperative effect among dipoles.

. 8. Cooperative effect among domains,

4.  Absence of applied magnetic field.
(a) 1,2 3and4

(b) 2,3 and 4 only

(¢) 1,2and3 only

(d) 1,2 and 4 only
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Materials in which the permanent dipoles
interact with each other so heavily that they
tend to align parallel to each other are called

) Ferromagnetic
th)  Fermmaumetic
ic;  Paramagnetic

{d] Anti-ferromagnetic

A type | superconductor is

1. A conductor of infinite conductivity at
all temperatures.

2. A conductor with very large conductivity
below a critica] temperature.

3. A material showing susceptibility - 1
below critical temperature.

4. A perfect conductor having conductivity
drasticully reduced by a critical current.

ia' 1,2 and 3 only
ib! 2, 3 and 4 only
¢ 1,2 and 4 unly
d: 1.2, 3 und 4

In un RC coupled trunsistor amplifier

l.  Lowdfrequency response is determined
by coupling capacitors.

2. ligh-frequency response is determined
by junction capacitances.

3. Mid-frequency response is determined
by both coupling and junction
capatitance:.

(&)1 and 2 only
(bl Uand 3 only
{ci 2and 3 only
{d: 1,2and3

(4 A)
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Ti &5 diffused inte a4 we!ll defined region of

LiNbO, crystal. The following effects are

expected :

1. An opticul waveruide 1= formed n the
region containing Ti.

2. T containing region has s larver
refractive index than in undoped region

3. Ti containing regon has a lower
refractive index than in undoped region,

{a} 1,2and3
(bj 1 and 3 only
ic) 1and2only
{d} 2 and3 only
Ry Ly

o frr ST

The inductance Ly and resistance Ry in the
above circuit iz used for

{a) Low frequency compensation oaly
(b) High frequency compensation only

(c) Both low frequency and high frequency
compensation

{(d) Increasing mid frequency gain without
affecting the cut off frequencies

Ce
e o
o KTI %Rf‘ 'L__’r’.JTJ

ood i 1. T Ve
In the above circuit the optimum
frequency compensation 1+ obtained when

(@) CR, = R,Cy
() CR, - C.R,

low

(¢} C, (R, R, =C.R,

] v
@ C (R IR;=R.C,



19.

20.

www.eenadupratibha.net

+ VCG

Ry

—WWAV——— oV,
A\

vln b_'_if

Rg

]

il

i

[
t

The amplifier circuit shown in the figure is
an example of

(a) Voltage series feedback
(b} Voltage shunt feedback
(c) Current series feedback

{d) Current shunt feadback

The peak output of a tuned amplifier is at
6 MHz and has quality factor of 60. The
bandwidth and 3 dB frequencies shall be

(a) 100 MHz, 6:05 MHz and 595 MHz
(b) 6 MHz, 9 MHz and 3 MHz
{¢) 600 kHz, 6:6 MHz and 54 MHz

{d} 100 kHe, 6-05 MHz and 595 MHz

({5-A)
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On applying an electric field of intensity

10 V/em across a semiconductor at a certain
temperature the average drift velocity of free

electrons is measured to be 70 m/s. Then the
electron maobility is

(8) 7 x10* em?/Vs
(b) 700 em?/Vs

) 7 mzf‘.’s

(d) 700 em/Vs

Consider the following statements with
regard to semiconductors :

1. In n type materal free electron
concentration is nearly equal lo density
of donor atoms.

2, 4 part in 10® donor type impurity added
to Ge improves its conductivity at 30°C
by a factor 12.

3. Phosphorus is an example of n type
impurity.

4,  Conductivity of Si is more sensitive to
temperature than Ge.

Which of these statements are correct 7
(a) 1,2 and 3 only

(b) 1,3 and 4 only

(c) 2 and 4 only

(d) 1,2,3and4

The diffusion constant for holes in silicon is _
13 em®/s. What is the diffusion current if the
gradient of the hole concentration

L1 = -2 x 10" holes per em’ per cm ?
dX
{a) - 0416 mA

th) -32x10" A
(€ 32 A
(d) 0416 mA
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Given that at room temperature, the volt {27,

equivalent of temperature Vo - 26 mY, hﬂlh“

mobility py - 500 rmzﬁs and the life time of |
holes ix 130 ns, in a sample of n-type silicon
bar that iy exposed to radiation at one ol at
low-injection level, what is the diffusion
rength of holes ?

ta) 1300 microns

(b) 100 Armstrongs

(c) 169 microns

(dy 100 microns

]
The tunction (A & B) s to be realized using
only Zanput NAND gates. The minimum
number of 2 input NAND gates required for
such & realization is

) 4
iht 4
ic: 5
(d! 6

P
e S—-

B

Conagider 4 zemeonductor carrying current
and placed in @ Trunsverse magnetic feld B,
e shown above, The measured potential
across | and £ surfaces is positive at 2.

What ia the type of material ?
ta!  Intrinsic S; material
tby o ype semiconductor material

<t ptype semiconductor material

{d! No such conclusion can be drawn

{6 A)
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A 700 mW maximum power dissipation diode

at 25°C has § mW/*C de-rating factor, If the
forward voltuge drop remains constant at
-7 V., the maximum lorward current at 65°C
18

ta)  T00 mA

(b} T14 mA

e}y 1A

id) 1 mA
+3V
10 kQ

For the circuit shown above, using idea!
diode, the values of voltage and current are

fa) - 3 Vand 06 mA
(b) 3V aund 0-0 mA
{c) 3Vard 06 mA
idi - 3Vand 00 mA

Consider the following stitements ;

1. The radiation falling on a photodiode is
primarily a minority carrier injector.

2.  The short-circuil current of a reverse
biaged photodiode under illumination
varies exponentially with light intensity.

3. The photovoltaic emf of an
open-circuited photodiode varies
logarithmically with the light-generated
ghort-circuit current.

4. The spectral response of a photodiode
does not depend upon the frequency of
the incident light,

Which of these statements are correct *

{a) 1,2, 3and4

(b) 3 and 4 only

(¢} 1and 2 only

{d) 1and3 only
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Match List I with List IT and select the correct
answer using the code given below the lists :

List I List 11

A. At peak 1. Low tunneling
point , current

B. At valley 2. Zero tunneling
point current

C. Reverse bias 3. High diffusion
region current

D. Beyond valley 4. High tunneling
point current,

Code’:

A B C D

@) 3 2 4 1

(b) 1 2 4 3

¢ 3 4 2 1

(d 1 4 2 3

A half-wave rectifier has an input voltage of
240 V rms. If the step-down transformer has
a turns ratio of 8 : 1, what is the peak load
voltage ? Ignore diode drop.

{a) 275V
{h) 865V
() 300V
(d) 425V

Consider the following statements :

1. The efficiency of a light emitting diode

(LED) decreases with the injected
. current.

2.  The efficiency of a LED i increases with a
decrease in temperature.

3. The light emitted is concentrated near
the junction because most of the carriers
are within a diffusion length of the
junction,

4, Light i emitted in a LED when
electrons move from the valence band to
the conduction band.

_ Which of these statements are correct ?

fa) 1,2, 34dnd4
(b) 1and2only
(¢) 3and4only
{d) 2 and 3 only

(7-A}
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The collector and emitter current levels for a
transistor with common base de current gain
of 099 and base current of 20 pA are
respectively

(@) 2 mA and 1-98 mA
(b) 198 pA and 2 mA
e} 198 mA and 2 mA
(d) 2 mA and 1-98 pA

The difference between PLA and ROM is
(a) PLAis sequential, ROM is combinational
(b}~ PLA is combinational, ROM is sequential

() PLA economizes on the number of
min-terms to implement Boolean
functions

(d) PLA has fixed AND array, ROM has
fixed OR array

Consider the following statements :

1. In a silicon controlled rectifier (SCR), if
the cathode gate is reverse-biased, then
the SCR cannot fire at all,

2, The turn-on time of an SCR increases
with temperature.

3.  After an SCR is turned on, it can. be
made to turn off again by reverse
* biasing the pate.

4.  Gate recovery time is the minimum time
that the anode woltage must be
maintained below holding vultage Vy to
turn off the SCR.

Which of these statements are correct ?
{a) 1,2, 3and4
{(b) 1 and 2 only
{c}) 2and4only
(d) 3 and 4 only
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Which one of the following statements is
correct asout SCR ?

{a) SCR is constructed using an npn and
pnp transistor by connecting base of one
transistor to collector of the other
transistor,

(b} To switch off an SCR, gate current must
be reduced below certain  threshold
value.

Higher levels of gate currents in SCRE
cause it to  conduct at

anode-to-cathude voltages. |

{c)

(]
lower |

(d!  The higher the gate current in SCR, the
higher the holding current to switch off.

The p-type epituxial layer grown over an
n-type substrate tor fabricating a bipoiar
transistor will function as

(u! The collector of 8 p-n-p trunsistor -
(b} The buse of an p-p-n transistor |
{e}  The emitter of & p-n-p transistor
{d} The collector contact for a p-n-p

transistor

The biasng of un IC BJT is done by the
following biasing scheme : |

ta; Potential-divider biasing scheme ,
(b}  Fixed biusing scheme F
{cy - Current mirror biusing scheme

‘) Collector to base feedback biasing

scheme

{8- A)
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Consider the following statements about
CMOS :

1. CMOS logic inverter has maximum
signal swing of 0 V to Vpp.

2. The output signal swing is independent
of exact value of aspecl ratio and other
device parameters.

3. It is a fast switching device with wide
noise margins.

4. It has zero input resistance and infinite
output resistance.

Which of these statements are correct ?

{a) 1,2, 3und 4

(b} 1, 2 and 4 only
c) 2, 3 and 4 only
(d) 1,2and3 only

Match List 1 with List 1l and select the
correct answer using the code given below
the lists :

List1 List It
A, LED 1. Klectrical isolator
B. LCD 2. Forward biased
C. Opto couplers 3. Light reflectors /
transmitters

D. Photodiode 4. Reverse biased
Code :

A B C D
(a) 4 1 3 2
by 2 1 3 4
) 4 3 1 2
@ 2 3 1 4
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Given a unity feedback system with
Gls) =

, the value of K for damping

K
s(s+6)
ratio of 075 is

(@ 1
b) 4
() 16
@ 64

System is said to be marginally stable, if

(a) Gain crossover frequency >
Phase crossover frequency

(b) Gain crossover frequency =
Phase crossover frequency

() Gain crossover frequency <
Phase crossover frequency

(d) Gain crossover frequency #
Phase crossover frequency

System transformation function H(z) for a
discrete time LTI system expressed in state
variable form with zero initial conditions is

(8) clzl-A"Yh+d
(b) ezl =AYt
(¢) (zZl-AV'z

(dy (zl - A)?

(B-A)

44,
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Unit step response of the system described
by difference equation y{n} + y(n — 1) = x{n)
is s

a2
A

@ Gihe-n
z

®) (z+1)(z-1)
' (z+1)
0 (z-1)
z{z-1)
(z+1)

Which one of the following relations is not
correct 7

(&) f(t) 8(t) = T(0) 5(t)

(b) j f(t) 5(t) d = 1

© j 5(T) d(1) = 1

-0

(d) Ie}dt — T) = f{T) bt - T)

A family of constant N circles has the centre
as

(a) X=1andY=2N

(b) X=+-}and‘z’=4N

1 1
(c) X——-E ﬂﬂdY—-ﬁ

1 1
{d} K—-—E andY—-ﬂ—N
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Consider the circuit shown above. The
portion of the circuit left to the terminals AB
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10 Q A

e

1A 48.

S

can be replaced by

(a)

(b}

(c)
(d)

50 A

AN AAAA JA

= BV Uz
B
4 4
T | fi [} Z
B
A 1A
1&(}) []z
B 49.
4;'# 1A
SA(E) 50 [}z
| B
1 and 2 only
2 and 3 only
1, 2 and 3 only
1,2, 3and 4

{10-A}

it &

1
1
|
1
!
o - B T=1
2

Laplace transform of the function fit) shown
in the figure is

(a) A1 ¥eoo2
(b)
(@ 2[1-088

(d) —22,-[1 + @852

Time constants of R-L and R-C circuits are
respectively :

R=10; L=1H and C=1F
(a) 1 sec and 1 sec
(b) 1 sec and 2 zec
(e} 2 sec and 3 sec

(d) 2secand 4 sec
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50. Which one of the following gives the V-1{51.

characteristic of an ideal voltage source ?

¥

L J

52

‘r“
{a)
1'r.ll
(b)
s
v
{c)
"-"“

(d)

v

(11 -A})

8Q

2011

Wy '
4 03 1H
12V -
13
1H TIF

The circuit shown in the figure is in steady
state before the switch is closed at L = 0. The
current ig(0") through the switch is

(a)

(b)

(c)

(d)

1/3 A
2/3.4
1A

0A

Consider the following statements :

1.

Voltage across a capacitor
change abruptly.

Voltage across an _inductor
change abruptly.

Current through a capacitor
change abruptly.

Current through an inductor
change abruptly.

cannot

cannot

cannot

‘cannot

Which of these statements are correct ?

(a)
(b)
(c)

(d)

1 and 2 only
2 and 3 only
3 and 4 only

1 and 4 only
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Match List I with List I1 and select the |55. 2Q r.:a5f 2Q  2Q
correct answer using the code given below .‘ |
the lists : ;
e lists 50
List I List 1l g tH
- W
A. Superposition 1. Impedance matching ——r—l F
thevrem in audio circuits s e O e DR
B. Thevenin's 2. Linear bilateral
thicinn networks In the circuit shown, the awitch is opened at
t - 0. The circuit is
C. Kirchhoff's 3. Large network in
voltage and which currents in s
current iaws few elements to be (a)  Critically damped
determined
D. Maximum 4. Currents and (b) Under-damped
puwer transfer voltages in all
theorem branches of a {¢k Over-damped
network
Code : {d}  Undamped

A B ©C D
@ 1 4 3 2

6.
25Q 25Q 4oX 250
(b 2 4 3 ] "NWTW\N—A"M% +f
€@ 1 3 4 2 ‘ A |
dy 2 3 4 = 260 | %mﬂ Vg iti
10vT Ig= 12 A |
| . i
A 20 B
. T e, AR A
T In the circuil shown, the initial current 1
wal %) ézﬂ 40% —— v thmu‘gl*'t 'the inductor is given in the figure.
' _ The initial value of the voltage acruss the
F inductor V,{0*) is
. — =l e . e et - g
The current through the branch AB in the (a) 125V
figure shown is
{a) 10A fromAtoB (h)y 50V
(b 104, from Bto A
(e} 100V
{ev 0
{d; 204, fromBto A (di 00V

({12 A)
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81

10e |, 40
L o—>— A — M1,
MI 50 V,

For the network shown in the figure, Yy,
and Y,, are, respectively

@ =

) mho and - % mho

3 1
b = =
{ ) 50 mho and 30 mho

ey -~ 4 mho and - ~—1—— mho
a0 ’ 30

J 1
d) - — d — j
(d} =5 mho an P mhd
I'l 12
T s
vl] N T\Ta
k—__. L-_—.—_-_-#

A two-port network satisfies the f;ullnﬁring
relations : -

4 II. + 8 12 =2 ?1
81, +161,=V,
1. The network is reciproeal
4, =4 and hip =8

Z,, =8 and 222 =16

Zu =2 and Zm =4

L

Which of these relations are correct ?
(a) 1,2,.3and4
(b) 2 and 3 only
(e} 3and 4 only
(d) 1 and 2 only

(13 - A}

59.
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I I v,

In the circuit shown, 2-port network N has

Zyy = 10* Q. The current gain %2- is
1

(a) - 50
(b} + 80
(6) +20
() - 20
[ 10 10 I,
Vi o—— AW <oV,
élg 30
o —

||.|Ir

In the 2-port network shown in the figure
the value ni‘le is .

Fa} , % sikie

{b) + .;.. mho

(c) — 3 mho

(d) + 3 mho
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For u network transfer function His) — M) , '63. ‘Hlﬂ
(s} | i
where Pts} and Q(s) are polynomials in §,
1. —— e — e O — % {i_ = ]
1 The degree of Pis) and Q(s) are same.
2. The depree of P(s) is always greater ;
thun the degree of Q(s).
3. The degrve of Pls) is independent of the | 4 jw
degree of Q=) ! , i
|
4. The maximum degree of Pls} and Q(s) A | T P 8
difter at most by one. 0
Which of these statements are correct V
fay 1,2, 3and4d
(by 1,2 and 3 only 4w
te; 1.2 and 4 only
By o — KR B
id} 2,3 and 4 only iﬁ

10 Q 1R '
N s WS
1 FRE | ‘ [ Ijm
‘fl £ EH vll 'F.Hl} 4 ST v S 'i'ﬁ—"" >0
|

o— -~ - —— ’
The driving point impedance of the network
ghﬂwn n ﬁgure iu Th‘;-' \’H:Hd pull‘.'ﬁfru ptlﬂl'rm-i ful‘ "I HI.

driving point impedance function, are
al 10 + 2¢

1 (a} 1and 2 only
b 104 24 . s
(b} 2and 3 only
fe) 10

A (e} 3 and 4 only
d)

¥

(d 1,2, 3andd

(14 - A}



64. The Foster I realization of the driving point
‘ 2 2
impedance function Z(s) = L +1;{E £49)
s(s®+9)
is shown below.
C
!
Ly C [
— 58— —
2o —s g
: 1

www.eenadupratibha.net 2011

The values of L, and C, are, respectively,

49

{a) 3 H and F
3
3

{(b) AaHand — F
45

{e¥y = H and 9, F
49

({dd = H and 4_35!_ F

Consider the following statements ;

1. Poles and zeros are simple and
interlace.

2. - Residues at the poles on the imaginary
axis are real,

3. Tpg (0) > Zp, ()

4, The slopes of the reactance curves are
positive,

Which of these properties are correct for an
RC driving point impedance Zy. (s) ?

(a} land 3 only
(b) =2 and 4 only
(c) 8 and 4 only
(d}) 1,2, 3and4

66.

Two coils Ny and «N, turns are wound
concentrically on a straight cylindrical core
of radius r and permeability p. The windings
have length [, and [, respectively as shown
in figure. The mutual inductance will be

1. Proportional to NINE‘

2. Proportional to p.

3. Inversely proportional to EJ.

4. Inversely proportional to r2,
Which of these statements are correct ?
(a) 1,2, 3and4

(b) 2,3 and 4 only

{c) 1,2 and3only

(d) 1,3 and 4 only

67. A varying magnetic flux linking a coil is given
by @ = % M2, If at time t = 3 s, the emf
induced is 9 V, then the value of 4 is
(a) Zero
() 1Wh/s
(€) -1 Wh/s®
(d) 9 Wh/s”

(16 -A).
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If the putentual, V - 4x + 2 vults, the viectre |71,

field is

ai 6 V/m |
b 2 Vim |
ich 4 Vim I|
4, Vim |
Iif the urrent element represented by

4 » 1} ay Amp-m Is placed in a magnetic

Sa

field of H- iy A/m, the force on lher

curreut elemens is

&

at . 20 a, mN i
‘b: 40 2, mN

(¢ 20 4, N

Mat=h List | wath List [1 and select the
corTect answer using the code given below the
et

Lt 1 T

A MMF 1. Conductivity |
Magnetw tux 2. Electric
current

U, Heluetanes 4. EMF |

1).  Permeatnhty 4. Resistance ‘Ir

Code : I

A B C D
et A 4 2 l
sb 5 Y 2 4

|

Tk R s 4 1

fdi L 4 2 3

(16 A}

72.

2011

Civen that the electric [lux density
D = zpicos” ®) a, Cfm”

The charge density ut point 1, =/4, 3)

{ap 3

b} 1

e} 05
id) 05 a,

Two dielectric media with permittivities 3
and +3
boundary as shown in figure, The electric

are sepuruterd by a charge-free

field intensity m medium ! at pont P, has
magnitude E, and makes an angle «, = 60°
with the normal, The direction of the electric
field intensity at point P, a, is

{ ]
ta) sin ' I_qS‘-E?
i ]

(b} 45"
po- iy
() cos” {-“SJE-]
LS z !

(d) 30¢
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For no reflection condition, a vertically
polarized wave should be incident at the
interface between two dielectrics having

€, = 4 and €, = 9, with an incident angle of

-
-

(a)

(b)

b2 |

fe) -

@ | b2
—

@

0 | e
S

Assuming that each loop is stationary and
time varying magnetic field B, induces
current I, which of the configurations in the
figure are correct ?

Increasing Decreasing
B B
: 2.
! ( I )1 ( l )1
Decreasing Increasing
B B
3.‘ ®I 4' ®I
(a) 1,2/8.and 4 |
(b) 1 and 3 only
{c) . 2and 4 only
(d) 3 and 4 only

(17 - A)

75.

76.

1.

2011

The electric field component of a wave in free
gpace is given by -

E = 10 cos (107 t + kZ) a, V/m.
Following is a list of possible inferences :
Wave propagates along E:,

Wavelength 4 = 1885 m

Wave amplitude is 10 V/m

Wave number = 0-33 rad/m

Wave attenuates as it travels

Which of these inferences can be drawn from

E? .
(a) 1,2,3,4and5
(b) 2 and 3 only
{c) 8 and 4 only
(d) 4 and 5 only

[ R o R

An electromagnetic wave of frequency 3 MHz

passes from vacuum into a dielectric medium

with permittivity € = 4-0. Then

(a) Wavelength is doubled and the
frequency remains unchanged

(b)  Wavelength is doubled and the
frequency becomes half

(¢) Wavelength is halved and the frequency
remains unchanged '

(d) Both the wavelength and frequency
remain unchanged

Air B,

Water /8 g1¢
(o]

A plane wave is generated under water

(e = 81 ¢, and p = ). The wave is parallel
polarized. At the interface between water
and air, the angle a for which there is no °
reflection is

{a) B83-88°
(b) B3-66°
{c) B84-86°
(d) B4-08°
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. . . . o 3
The charucteristic impedance of TV receiving 81,

cable 1 300 €. If the conductors
are made of copper separated by air and are
1 mm thick, whit is the phase velocity and
phase constant when receiving VHF channel |
3 (63 MHz) and VHF 69 {803 MHz) ? |

antenna

(a! 142 radfm snd 17-82 rad/m
iby 152 rad/m and 16-82 rad/m
¢} 1462 rad/m and 17-82 rad/m

‘d} 132 rad/m and 16-82 rad/m

[f maximum and minimum voltapes on a

tranemission lme are 4V und 2V
respretively, VEWR is

(ay 03

thy 2

NN

d) 8

An ideal lossless transmission line of

Zﬂ < 60 (1 is connected tn unknown ‘?‘L It
SWR - 4, find Z

ta) 240 Q2 |
(b) 480.Q
w1202
dr 100 Q

118 A

82,

2011

Loading «f a cable i~ dene to

1.  Increase its inductance

2. Increase its leakape resistance
3. Decrease its copacitanes

4.  Achieve distortionless cuondition

{a) 1,2, 3and4

(b) 1 and 2 only
(¢} 2and 3 only

(d) 1and 4 only

Consider the following -tutements abeut the
Smith chart :

. A complete revolution <360 arvund the
Smith chart represents a distance of
haif wavelength on the line,

2. Clockwise movement un the chart s

regarded as moving  toward the
generator,
3. Although three scales  around  the

periphery of Smith chart are used, but
only one scale can be sufficient

4, Smith chart ecunnot be used as

admittance chart.

Which of these stutements sre correct ?

(a) 1,2,3 und 4

(b) 1,2 and4only
(c) 2,3 and 4 only
(d} 1,2 and 3 only
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Congider the following statements :

1. The antennas radiate energy.

2 An' antenna is a transition device, or
fransducer between a guided wave and

a free space wave or vice versa.

3. The resonators and transmission lines
store energy.

4. An antenna converts electromagnetic

signal to currents or vice versa,
Which of these statements are correct ?
(a) '1,2 and 4 only
(b) 1,2and3 ur;];.r
(¢) 2, 3.and 4 only

(d) 1,2,3and4

An antenna can be modeled as an electric
dipole of length 5 m at 3 MHz. Find the
of  the

assuming uniform current over the length,

reduction  resistance antenna

(a) 20
h) 10
fe) 40

(dy 050Q

{19 - A}

86.

2011

Mateh List I with List II and select the
correct answer using the code given below the
lists :

List I

List I1

A. Two isotropes half L
wavelength apart
fed in phase

B. Two isotropes quarter ~ 2.
wavelength apart
50° phase shaft

C. Twoisotropes quarter 3,

0
-

D

wavelength apart

fed in phase
Code :

A B C-
@ 1 3 2
) 2 3 1
0 1 2 3
d 2 1 3

An antenna located on the surface of a flat
earth transmits an average power of 200 kW.
Assuming that all the power is radiated
uniformly over the surface of a hemisphere
with the antenna at the center, the time
average Poynting vector at 50 km is

(a) Zero
2_
®) =8 W/m?

(c). i—ﬂ i W/m?

(d) %E, M 'W,l"m2
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Which one of the following meters has
maximum loading effect on the circuit under
measurement ¢

(a) 1000 Q[ volt
(b) 100 Q[ volt
(c) 1 MQ/volt

(d) 10 MG / voit

A second order pressure transducer has a
natural frequency of 30 rad/sec, static
sensitivity K = 1.0 pV/Pa. When a step
pressure input of 8 x 10° N/m? is applied,

damped frequency of 29-85 radfsec is
observed. The damping ratio of the
trunsducer is

() Zerg
thy 0707
{c} 10
(d) 01

A voltmeter with an internal resistance of
200 k0 whgn connected across an unknown
resistance reads 250 V. The milliammeter
internal resistamice = 0 connected in series
with the above combination reads 10 mA.
The actual vaiue of the unknown resistance
is

fal 25 kQ
200 kO
{ey 2856 kO)

(d) 20 kQ

(20 - A

90.

a1.

£ i) £

The figure shows the circuil of a rectifier
type voltmeter. The diode D,

1. Does not allow any current to flow
through the meter during negative half

cycle,

2. Does not allow reverse leakage current
to flow through the meter during
negative half cycle.

3. Short circuits the meter during negative
half cycle.

Which of these statements are correct ?
ta) 1 and 2 only
(b) 2 and 3 only
(e} 1and3 only

(d 1,2and3

A good S/H circuit should have
1. High input impedance

2. High output impedance

3. Low input impedance

4. Low output impedance

{a) 1and 2 only
(b)
(c) 3 and 4 only

2 and 3 only

{d) 1 and 4 only
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92. When a sinusoidal signal of 220 V, 50 Hz

93.

95.

produces on CRO a vertical deflection of 2 cm
at a parlicular setting of the verlical gain
control, what would be the wvalue of the
voltage to be applied to produce a deflection
of 3 cm for the same vertical gain ?

(a) 330V
(b} 110V
(c) 220V
(d) 55V

A 1000 Hz sinusoidal voltage is connected to

both X and Y inputs of a CRO. Which of the
following waveforms is seen on CRO ?

(a) Sine wave
(b) Circle

(¢c) Ellipse

(d) Straight line

A dual slope Analog to Digital converter
1.  Responds very fast.
2. Has better accuracy.

3. Requires an accurate and stable dc
source. :

4.  Requires a buffer at the input side.
(a) 1 is not correct
{b} 2 and 3 are correct

3 and 4 are correct

{d) 1,2 3 and 4 are correct

A digital voltmeter has 4% digit display.
The 1 V range can read up to

(a) 1-0000V
(b /11130 V
(c) =0:9999 V
{d) 1-8999 V

(21 -A)

a7.

2011

Consider the following statements for an
N-bit DACs :

1. R-2R ladder type is based on dual slope
inlegration,

2. R-2R requires resistors of large spread
in values.

3. R-2R requires roughly 2N resistors.

4. R-2R requires roughly N number of
resistors.

Which of these statements are correet ?
(a) 3 only

(b) 1 only

e} 1and3

(d) 2and4

A 10 bit A/D converter is used in a DMM. The
maximum peak to ripple voltage allowed in
the de supply voltage for a measurement
range of 0 to 5 V is

a) 100 mV
(b) 25 mV
(e} SmV
(d)y 50 mV

Match List 1 with List Il and select the
correct answer using the code given below the
lists ¢

A, Hot wire 1. Gas flow
B. LVDT 2. Displacement
C. Piesoclectric 3. Current
D. Hall effel?t 4, Acceleration
Code :
A B C D
{a) 1 & 2 3
(b)y 3 1 2 1
@ 1 2 4 3
@ 3 2 4 1
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Matwh List T with List [I and select the
correel ans=wer using the code given below
the ltstq

Lest | List 11
]
A Chromel 1. Long life and low
Alume] thermal conduetivity
B Iron 2. Inexpensive znd
Constantan mechanically strong
C. Platinum 3. Low sensitivity undl
Khodium high stability |
D. Copper- 1 Switable for
Cunstuntan measurement  below
0°C" and high '
reliubility '.
Code : |
A B C D l
idr 1 2 3 4
(bl 4 2 3 1 ]
¢ 1 3 2 4 '
d 4 3 4 1

A plutinum resistance thermometer has a
resistence of 1408 0 at 100°C and 10040 (2
at 0'(", When 1t is in contact with s hot gas,

its  resittance  becomses 3053 0 The
temperztare  of the gar is  (Asswning
temperature  coefticient  of  platinam iy

G004/ C glose to
ta)  3o0rC
ibr a0u°(’

e sloC

d, 60UC |

r27 A

102,
|

103.
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Optical Pyrometor i+ eenerally used to

MaZsury

(a; Low pressure

bl Low temperature
(¢} High temperature
(d)

High pressur

Match List | with List Il and select the
correct answer using the eode given below the
lists ¢

Lzt [ Last 1
A Fernte 1. Muossner effect
B. Superconductor 2, Faraday effect
C. Quarte 3. Hysteresis
D. lron 8. Prezoelectricity
Code :
A B C D
fa) 3 1 4 2
tb} 2 1 4 3
e) 3 1 I 2
id; 2 4 ! 3
170 ki
E_.- # m = _!
V- 40mV  47%@ | |
o - VWW- 1 .
r,-+12\" |
'JZ = 20 mV 4-T ki [ . l
o WW-- =4
*
& 12V

-|’.}- — - = l

What ts the output weltare for the abowe
circuit ?

(a) 48V
by +12V
e} - 24V
(d) +24V
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Doping intrinsic Silicon with Arsenic as an
impurity

(a) Only increases the conductivity of
Silicon by increasing the number of free

electrons available

{b) Produces a semi-conductor in which the
charge carriers -are predominantly

electrons but holes are also present

Produces a semi-conductor in which the
charge carriers are predominantly holes
but free electrons also present

{c)

Produces a semi-conductor in which the
charge carriers contain nearly equal
number of electrons and holes

A dipole with a length of 15 m operates at
100 MHz while the other has a length of 15 m
and operates at 10 MHz. The dipoles are fed
with same current. The power radiated by the
two antennas will be

(a) The longer antenna will radiate
10 times more power than the shorter
one l

(b)
(e)

Both antennas radiate same power

Shorter antenna will radiate 10 times
more power than the longer antenna

(d)  Longer antenna will radiate +10 times

more power than the shorter antenna

Directions : Each of the next fifteen (15) items

consisis of two statements, one labelled as the
‘Asszertion (A) and the other as ‘Reason (R)
You are to examine these fwo slatements
carefully and seleet the answers to these items
using the codes given below :

Codes :
(a)

Both A and R are individually true and
R isthe correct explanation of A

Both A and R are individually true but
R is not the correct explanation of A

(b)

A is true but R iz false
A is false but R is true

{c)
(d)

108, Assertion (A) :

Reason (R) :

107. Assertion (A) :

Reason (R) ¢

108. Assertion (A) :

Reason (R) :

109, Assertion (A) :

Reason (R) ;

(23-A)

2011

The bias stability of a self bias
amplifier circuit can be
improved by increasing the
values of both the base
resistor (Ry} and the emitter
resistor (Rg).

The resistor | (Rp)
provides the required voltage
to the base terminal and the
emitter resistor (R} provides
negative feedback to the
amplifier.

base

Thermal runaway occurs in
FET circuits but it does not
occur in BJT circuit.

FET is a majority carrier
device whereas BJT works
based on the movement of
both the majority and the
minority carriers.

Good conduetors do not show
superconductivity.

Electron-phonon  interaction
that leads to formation of
Cooper pairs is weak in good
conductors.

The typical common base
output characteristics of a
hipolar junction transistor
remains almost parallel to the
voltage axis, but shows very
little increase in current with

increase in the output voltage.

The short circuit common base
current gain {o) of a bipolar
with
increase in the temperature.

transistor  increases
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110. Assertion (A) :

Reason (R) :

111. Assertion (A) :

Reasen (R) :

112. Assertion (A) .

Reason (R) :

113. Assertion (A) :

Reason (R) :

114, Assertion (A) ;

 Reason (R) :

The reverse safuration
current approximately doubles
for every 10°C temperature
rise for both Si and Ge
materials.

At room temperature, the p-n

junction voltage decreases by
about 2-5 mV per °C with rise
in temperature.

The resistance of a FET in
non-conducting region is very
high.

The FET is a-semiconductor
device,

It is desired that the high
frequency tiransistors should
work at low collector currents
for better high freguency
performance,

The diffusion capacitance is
directly proportional to the
emitter current.

In a transistor, it is desirable
that the carriers contributing
to emitter current in the
active mode reach the
collector terminal.

The conductivity ‘of the base
in.a transislor is ' made much
smaller than the conductivity
of the emitter.

Congentration of acceptor
atoms in the region between
isolation islands will be much
higher p* than in the p type
substrate in an integrated
cireuit,

This is to prevent the
depletion region  of the
reverse-biased isolation to
substrate  junction  from
extending inte p*  type
material.

{24 -A)
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116.
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Assertion (A) ;

Reason (R) :

Assertion (A) :

Reason (R) :

Assertion (A :

Reason (R) :

118. Assertion (A) :

119.

120.

Reason (R) :

Assertion (A) ;

Reason (R) :
Assertion (A) =

Reason (R) :

2011

The power factor of an
inductor ia zero.
The wvoltage fcross and

current through the inductor
are in quadrature.

When a series RLC circuit is

in resonance the current
flowing in the circuit is
maximum, - A

The inductive reactance and
the capacitive reactance are
equal in  magnitude at
resonance,

Under static conditions, the
surface of conductor is an
equipotential surface.

The tangential component of
electric field on conductor
surface is zero,

For time varying field the
relation E = - VV is
inadequate.

Faraday’s law states that for
time varying field V x E = 0,

The ratio of the tangential
components of current density
at two sides of an interface

are equal to the
conductivities.
The: normal component of

current density is continuous.

Effect of frequency on
cahbration is also due to
spurious capacitive currents.

Spurious capacitive current
does not oeeur in
thermocouple instruments.



