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ELECTRONIC SCIENCE
PAPER —1II

Note : This paper contains fifty (50) objective-type questions, each question carrying
two (2) marks. Attempt all of them.

1.  Monolithic transistors are formed in the epitaxial n-layer :

(A) by oxidation process

(B) by evaporation process
(C) Dby successive impurity diffusions
(D) in open operation

2. The most popular form of IC package is :
(A) TO-5
(B) DIL

(C) Flat pack

(D) Disc pack

3. A unit ramp function when integrated yields :

(A) unit parabolic function

(B) unit ramp function
(C) unit doublet
(D) unit impulse function
4.  The frequency range between two half power frequencies is termed as :

(A) damping coefficient

(B) selectivity
(C) bandwidth
(D) cut-off
5.  Bootstrap is concerned with :

(A) Darlington connection

(B) Multistage amplifier
(C) Current controlled current source
(D) Cascode connection



The 4 - bit group that is used in excess - 3 code is :

(A) 0001
(B) 0011
(C) 0010
(D) 1110

In T flip flop, Q becomes Q when its input is :

(A) Oor1l
B) 0

© 1

(D) Oand 1

Transistor amplifier configuration which simultaneously provides high current as well
as voltage gain is :

(A) CC

(B) CB

(C) CE

(D) CCand CB

The minimum length for the transmitting antenna of a radio station whose frequency
is 1080 kHz will be :

(A) 277.7m
(B) 27.77m
(C) 6.944m
(D) 69.44m

If the peak transmitted power in a Radar system is increased by a factor of 81, the
maximum range increased by a factor of :

(A) 3
(B) 9
(©) 81
(D) 6
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11.

12.

13.

14.

15.

The input power factor of a cyclo converter is :

(A) high

(B) low

(C) always equal to unity

(D) leading

A clipper :

(A) removes part of the input signal

(B) modifies the shape of the input signal
(C) increases DC value of the input signal
(D) reduces DC value of the input signal

The carrier oscillator of a directly modulated FM transmitter generates a :

(A) sine wave

(B) triangular wave
(C) ramp wave

(D) pulse

Pre-emphasis and de-emphasis circuits are used to :

(A) make the voice sound clearer

(B) increase the percentage of modulation
(C) increase the modulation index

(D) improve S/N ratio at the receiver

Feedback control systems are :
A) low pass filters

B) high pass filters

C) band pass filters

D) band reject filters



16. The effect of adding poles and zeros can be studied quickly for determining phase and
gain margin from :

(A) Nicholas plot
(B) Bode plot
(C) Magnitude versus phase plot
(D) Nyquist plot
17. In computer technology, 1M byte memory means :
(A) 10 00 000 bytes
(B) 10 00 024 bytes
(C) 10 24 000 bytes
(D) 10 48 576 bytes

18. An instruction register is a storage for :
(A) location of data in memory
(B) location of instruction in memory
(C) Dbinary code for the operation to be performed
(

C
D) address of the next instruction to be executed

19. An active low signal INTA is not needed from microprocessor to service which of the
following interrupt requests ?

(A) TRAP
(B) INTR
(C) RST 75
(D) RST 5.5

20. The address bus of Intel 8085 is 16 bit wide and hence the memory which can be
accessed by this address bus is :

(A) 2k bytes
(B) 4kbytes
(C) 10k bytes
(D) 64 k bytes

J—8807 5 P.T.O.



(Questions 21 to 30) : The following items consist of two statements, one labelled the

21.

22.

23.

24.

25.

26.

Codes:

“Assertion (A)” and the other labelled the “Reason (R)”. You are to
examine these two statements carefully and decide if the Assertion
(A) and the Reason (R) are individually true and if so, whether the
Reason (R) is a correct explanation of the Assertion (A). Select your
answers to these items using the codes given below and mark your
answer accordingly.

(A) Both (A) and (R) are true and (R) is the correct explanation of (A).

(

(©
(D)
Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

Assertion (A) :

Reason (R) :

Assertion (A) :
Reason (R) :
Assertion (A) :
Reason (R) :
Assertion (A) :

Reason (R) :

J—8807

B) Both (A) and (R) are true but (R) is not correct explanation of (A).
(A) is true but (R) is false.
(A) is false but (R) is true.

In intrinsic semi-conductors, the resistivity decreases with the increase
in temperature.

The increased vibrations of the atoms in the crystal causes increased
hinderance to the current flow.

A three-phase wattmeter requires only two current coils and two
pressure coils

If power is measured in two phases, the power in the third phase
could be easily calculated.

A single conductor waveguide having a simple connected contour
and homogeneously filled with a non-magnetic dielectric cannot
support TEM wave.

If a TEM wave is assumed to exist within a single conductor waveguide
having a simply connected contour and homogeneously filled with a
non-magnetic dielectric, it would violate Maxwell’s equations.

The basic operation of a microprocessor consists of fetching and
execution of instructions one by one.

The instructions set of a microprocessor is stored inside the ALU.

When the forward gain of a control system is increased, the transient
response of the system becomes oscillatory.

Increasing the forward gain reduces the steady-state error.

The root locus for any control system is symmetrical about the real
axis.

For all polynomial equations with real coefficients, complex roots occur
in conjugate pairs.



27.

28.

29.

30.

31.

32.

Assertion (A) : The Wein bridge can be used for frequency measurement.

Reason (R) : The Wein bridge uses only capacitors and resistors.

Assertion (A) : The topdown structured programming should be used for developing
programmes.

Reason (R) : The topdown structured programming methodology enables us to get
readable and easily provable programs.

Assertion (A) : A demultiplexer can be used as a decoder.

Reason (R) : A demultiplexer is built using NAND gates only.

Assertion (A) : LASER is a low-noise optical source.

Reason (R) : LASER operation is carried out at cryogenic temperatures.

Measurement of a non-electrical quantity involves the following four subsystems :
(i) Amplifier block

(ii) Display block

(iii) Instrumentation block

(iv) Transducer block

The correct sequence in which these blocks occur is :

(A) (@v) @ @) ()

(B) Gv) @) @) (i)
© @ @) @) (@v)
D) @O G @) ()

The following bands are used to identify the microwave frequency range
1G Hz to 26 GHz :

H K
i) L
(i) S
(iv) X

The correct sequence from lower frequency band to higher frequency band is :

(A) @ (v) @) (@)

B) @) @@ @) ()
© @ @) @) @
(D) @) @Gv) @) (i)
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33. The following semiconductors materials :

(@ si

(i) Ge
(iii) GaAS
(iv) InP

The correct sequence in increasing order of the majority carrier charge mobility is :

(A @O G @G @)

B) Gv) @ @) ()
© @O G Gv) ()
(D) @) (v) @) ()

34. The digital computer data storage media :
(i) Hard disk
(i) Computer disk
(i) RAM
(iv) Cache memory

The correct sequence for the above media, the digital data storage speed in descending

order :

(A) (@) @) @) (i)
B @ @) @) (iv)
© (Gv) @) @) @)
(D) (Gv) @) @ ()

35. The semiconductor devices :
(i) Tunnel diode
(i) FET
(iii) BJT
(iv) IMPATT
The correct sequence of their inherent operating frequency in the increasing order is :

(A) @) @) @ G

(B) @) @) @) G
© @) @@ 3§ @)
(D) @) (v) (D) (i)



36. Match List - I with List - IT and select the correct answer using the codes given below

the list :
List -1 List - 11
(@) Value of Inductance (i) pé
oL
(b) Power factor (ii) ==
r
() Q factor (i)
(d) Value of Resistance iv) F.n2.d
Codes :
(@ b)) () (@
(A) (v) (@) (D) ()
®) (Gv) (i) @) ()
Q) () () (i) (iv)
(D) () (i) (@iv) (i)

37. Match List - I with List - IT and select the correct answers using the codes given below

the list :

List -1 List - 11
(a) BJT (i)  pinch-off effect
(b) FET (i) frequency tuning
(c) Varactor Diode (iii) negative resistance
(d) Tunnel Diode (iv) punch through effect
Codes

(@ @B (© @
(A) @ @) @@ (@G
®) @ @) @) Q)
© @v) @@ @) (i)
D) @ (v) () (i)
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38. Match List - I with List - IT and select the correct answer using the codes given below
the list :

List - 1 List - 11

(Maximum Efficiency in percent) (Amplifier)
(@) 25 (i) Class - B transformer-coupled
(b) 78.5 (i) Class - A RC-coupled
(c) 100 (iii) Class - A transformer-coupled
(d) 50 (iv) Class - D switching mode
Codes

(@ @ (o @
@A) O @) G )
® () O ) (i)
© () (v O (i)
D) (v) @) @) O

39. Match List - I with List - IT and select the correct answer using the codes given below

the list :
List - 1 List - 11
(a) Passive Network (i) Contain electrically separable passive
circuit elements
(b) Active Network (i) Contains electrically inseparable passive
circuit elements
(c) Lumped Network (iii) Contains circuit elements without energy
sources
(d) Distributed Network (iv) Contain circuit elements with energy
sources
Codes :
(@ ® (o (@)
(A) (v) @) @) @)
B @O @) G@ @)
(© () @v) @ 3G
D) @® Gv) @G (i)

J—8807 10



40. Match List - I with List - IT and select the correct answer using the codes given below

the list :

List - 1
(a) Conducting material
(b) Semi-conducting material
(c)  Ferro-electric material
(d) Insulating material
Codes :

(@ ® (o @@
(A) v) @) @) G
B O @) (@) @)
© @) (v @ G
D) @) @) () 6

List - 11
i)  Alumina
ii)  Platinum

iif)  Silicon

iv) Barium Titanate

41. Match List - I with List - IT and select the correct answer using the codes given below

the list :

List - 1

(a) Ampere’s law

(b) Faraday’s law

() Gauss’ law for electric field

(d) Gauss’ law for magnetic field

Codes :

(@ Mb) () @
A () @) 0 @
B () @) 0 )
© O (v G )
®) () (v ) (i)

List - I
oD
i VxH=]+—
(ii) V.D=p
(i) V.B=0
0B
i VXE=——
(iv) n

11
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42. Match List - I with List - IT and select the correct answer using the codes given below

the list :

List - 1
(a) Crystal Oscillator
(b)  Reflex klystron
(c) Saw-tooth generator
(d) IF amplifier
Codes :

(@ B (© @

List - I1
(i)  Local Oscillator
(i) Narrow-band Oscillator
(iii) Microwave Oscillator

(iv) Mixer

43. Match List - I with List - IT and select the correct answer using the codes given below

the list :

List - 1
(a) 8086
(b) 8085
(c) 8255
(d) 80486
Codes :

List - 11
(i) 8- bit processor
(i) Interface chip
(iif) 16 - bit processor

(iv) 64 - bit processor

12



44. Match List - I with List - IT and select the correct answer using the codes given below

the list :

List - I
(a) Linearity ()
(b) Structure (ii)
(c) Equivalent circuit (iii)
(d) Bilateral (iv)
Codes :

(@ (b)) () @
(A) @O @) @) ()
B @ @) G G
(© @) @) @) ()
(D) @ @) @v) (i)

List - 11

Superposition Theorem
Norton’s Theorem
Tellegan’s Theorem

Reciprocity Theorem

45. Match List - I with List - IT and select the correct answer using the codes given below

the list :
List - 1
(a) Frequency modulation

(b) Double sided suppressed signal
carrier

(c) PCM
(d) Amplitude modulation
Codes :

(@ b) (© (@
(A) @ @) @) (Gv)
B) @ () @v) (i)
(© (v) (@) @ (i)
(D) (v) () @) (D)

J—8807 13

List - II
(i) Envelope detection

(i) Companding

(iii) Balanced modulation

(iv) Pre-emphasis and de-emphasis

P.T.O.



46.

47.

Para Phrasing (Read the paragraph and answer the questions 46 to 50) :

The reflex klystron is a low-power, low frequency, microwave oscillator. It has
an electron gun which produces an electron beam. Since, the device is short in length,
it does not require a focussing structure to counteract the inter-electron repulsive forces.
The electron beam is accelerated toward the cavity, which has a high positive voltage
applied to it and acts as the anode. The electrons overshoot the gap in this cavity and
continue on to the next electrode, which they never reach. This repeller electrode has
a fairly high negative voltage applied to it, and care is taken to ensure that it is not
bombarded by the electrons. Accordingly, electrons in the beam reach some point in
the interaction space and are then turned back due to repeller voltage, eventually to be

dissipated in the anode cavity.

As the electrons having a uniform velocity pass through the cavity (RF) gap, the
RF waves which are sinusoidally time varying in nature gets superimposed on the DC
field and due to which the electron beam gets velocity modulated. As the velocity
modulated electron beam travels in the interaction gap, it gets converted into density

modulation, resulting the formation of electron bunches.

A positive feedback is obtained by reflecting the velocity modulated electrons
back to the cavity gap. The return of the electrons is achieved by the repeller electrode
at a voltage below that of the cathode of the electron gun. For optimum feedback, the
cavity to repeller voltage should be such that the electron spreads over the half cycle of
oscillation leaving the RF cavity gap with differing velocities return back to the gap in

the form of the bunches.

If the repeller voltage is properly adjusted, the returning electrons give its energy
to the gap than they took from it on the forward journey and continuous oscillation

takes place.

A reflex klystron functions as :

(A) microwave amplifier

B) microwave mixer

) microwave oscillator

D) both as microwave amplifier and oscillator

In reflex klystron, velocity modulation takes place in :
(A) Drift tube
B) Interaction gap
) Collector
D) RF cavity

J—8807 14



48. The purpose of cathode in microwave tubes is :

A) to produce electrons

(

(B) to collect electrons
(C) to reduce electrons
(

D) to increase electrons

3
49. The transit time in the repeller space of a reflex klystron must be n+— cycles to ensure

4
that :
(A) electrons are accelerated by the gap voltage on their return.
(B) returning electrons give energy to the gap oscillations.
(C) itis equal to the period of the cavity oscillations.
(D) the repeller is not damaged by striking electrons.

50. The focussing structure is used in microwave tubes to :

A) produce electron beam.

(
(B) counter the inter-electron repulsive forces.
(C) protect RF cavity

(

D) protect repeller electrode

-00o0-
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