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ELECTRONIC SCIENCE
PAPER - 111

Note : This paper contains seventy five (75) objective type questions of two (2) marks each.
All questions are compulsory.

1. Inan n-MOS inverter to get the good levels (low & high)

(1)
2
3)
“4)

Resistance of load MOSFET >> Resistance of Driver MOSFET when conducting.
Resistance of load MOSFET << Resistance of Driver MOSFET when conducting.
Resistance of load MOSFET = Resistance of Driver MOSFET when conducting.

Resistance of load MOSFET must be infinite.

2. In a CMOS inverter, if the driver MOSFET operating region is cutoff, then the output is

given as
() VoL (2) Vou
3 Vou— VoL @ VoL+Vou

3.  The inverse z-transform of X(z) defined as X(z) =z + 1 — 277 will be

ey
2
3)
“4)

x[n] = 8[n — 1] + J[n] + 28[n — 1]
x[n] = 8[n +1] + d[n] — 28[n — 1]

x[n] = 8[n — 1] + 8[n] — 28[n + 1]
x[n] =8[n + 1] + d[n] + 28[n + 1]

4.  Fourier transform of a function x(t) exists if

€]

3)

Paper-I111

T

f x(t) dt exists 2) f [x(t)l dt exists
-T —oo

T/2 oo

f [x(t)l dt exists @) f [f(w)l dw exists
-T/2 —oo
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5. Ina Schottky barrier diode the barrier height is

kT Nj KT, (AA™ T2
1) qlnND ) qln[ I j
kT . (T2 aqN, (AA*
® ol @ ()

6. Ina bipolar junction transistor, the condition for thermal stability can be expressed as

P, 9P, P, P,
M 1, =%, S T T

P, P, P, P,
) 1. >, @ a1, <o,

7.  The output Y’ of the multiplexer circuit shown below is given by

c—{1, ——oY
C—|I, MUX
C I,
C ——1,; SELECT
A
B
(1) ABC + ABC + ABC + ABC (2) AB+BC+CA +BC
3 A®B 4 A®B®C

8.  The initial contents of the 4-bit serial in parallel out, right shift register shown below is
0110 :

\ 4
-
[
[
-

After three clock pulses are applied, the contents of the shift register will be :
(1) 1010 (2) 1011
3) 1101 4) 1110
J-88-16 3 Paper-I11



9.  What will be the contents of register AL after the following has been executed ?

MOV BL, 8C
MOV AL, 7E
ADD AL, BL
(1) OA and carry flag is set (2) OA and carry flag is reset
(3) 6A and carry flag is set (4) O6A and carry flag is reset

10. Signal voltage ranges for a logic high and for a logic low in RS-232C standard are :
(1) Low =0 Volt to 1.8 Volt, high =2.0 Volt to 5 Volt
(2) Low=+3Voltto+ 15 Volt, high =-3 Volt to —-15 Volt
(3) Low =-15 Volt to -3 Volt, high = +3 Volt to + 15 Volt
(4) Low =2 Voltto 5.0 Volt, high =0 Volt to 1.8 Volt

11. The following statements :
for(i=3;i<15;i+=3)
{
printf (“%d”, 1);
+ +1;
}
Will result in the printing of
(H 3 7 11 15 2 36 9 12 15
3 36 9 12 @ 37 11

12. Consider the following program fragment
if (a>b)
if (b>c)
S1;
else S2;
S2 will be executed if :
() a<=b (2) a>bandb<=c
(3) b<=canda<=b 4 b>c

Paper-111 4 J-88-16



13.

14.

15.

16.

17.

The spacing between the centres of two holes of a two hole directional coupler must be

A A

(H Qo+ @ w7
A A
3 7 4 (@n-1y5

In a Klystron when the electrons are first accelerated by the high d.c. voltage V , before

entering the bunching grid, their velocity in m/s is

(1) 0.593x 10%/V, 2) 0593V,
e kT e
3 [ Vo @ "\ Vo

Four independent messages have bandwidths of 100 Hz, 100 Hz, 200 Hz and 400 Hz,
respectively. Each is sampled at Nyquist rate, the samples are Time Division Multiplexed
(TDM) and transmitted. The transmitted sample rate (in Hz) is

(1) 800 (2) 1600
(3) 400 4) 3200

When receiver is tuned from one RF frequency to another

(1) the IF changes by an amount equal to local oscillator frequency.

(2) the IF remains the same.

(3) the LO frequency changes by an amount equal to the audio frequency.

(4) both the LO and the IF frequencies change.

When the electrons in a system move from excited state (E,) to the lower energy state (E)

causing spontaneous and stimulated emission of radiation both the ratio of the
spontaneous to stimulated transitions is

A A
21 21
() 5—=1:1 2) =1:2
B, Uy B, Uy
A A 3
21 hv 21 hv
3) =eX (—j -1 4) =8n—=
B, Uy P kpT B, Uy c?

When Uy, is energy density

A21 and le are Einstein’s coefficient.
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18. The power converter shown in figure has a single-pole double throw switch. The pole P of
the switch is connected alternately to A and B. The converter shown is

—%4_,;,;,_
p +
Vin_—‘_ —oB § Vout

(1) Step-down chopper (Buch converter)
(2)  Step-up chopper (Boost converter)
(3) Step-up & step-down both

(4) Neither Step-up nor Step-down

19. If p is Poisson’s ratio, E is Young’s modulus and 1 is piezo-resistive coefficient, then the
gauge factor (G) for the semiconductor strain gauge is given by the equation

(1) G=1-2u+nE 2) G=142u-nE
3) G=1+2u+nE 4 G=1-2u-mE
20. The electronic circuit realization of a PD controller is given by
C
i R
B — AAA—
R4 R
(1) y,e—wh—> LIS
+ M + _.VO
R, i
—  AAA—— R
R,
(2) Vlz_ ; AN A[> .
| 1 + Vo
1
G = L
— %
1
3 vy, ol N VOV N
C + 5 " —V,
R -
—  AAA—— R
— VWA V—
@ ve 1 N I ~
Cy I‘V C, " —V,
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21.

22.

23.

24.

In a bipolar junction transistor which of the following are correct ?

(a) For a particular amplifier, smaller the internal resistance of the signal source, the
greater is the overall gain.

(b)  For a particular design, the larger the level of R, the greater is the level of a.c. gain.

(c) For a particular amplifier, larger the internal resistance of the signal source, the
greater is the overall gain.

(d) For a particular amplifier, smaller the internal resistance of the signal source, the
smaller is the overall gain.

Out of these which is correct ?

(1) (a) and (c) are correct (2) (a) and (d) are correct

(3) (a) and (b) are correct (4) (c) and (d) are correct

For each transistor configuration, the current gain can be given as :

vV, Z, Z
(@ - V.R, (b)) —Ay, R,
Vi
() 70 R, (d) AVL Ry
(1) (a) and (b) are correct (2) (a) is correct, but (b) is wrong
(3) (a), (b), (c) are correct (4) (b) and (d) are correct

Read the following statements :

(a) Bode plot is also called a logarithmic plot.

(b) Bode plot is used to find the stability of a control system using frequency response.
(c) Bode plot is used to find the stability of a control system using time response.

(d) Bode plot consists of only a magnitude plot.

Which of the above statements are not correct ?

(1) (a) and (b) (2)  (b)and ()

(3) (¢)and (d) (4)  (a)and (¢

Read the following statements regarding filters :

(a) A notch filter has only one cut-off frequency.

(b) A notch filter has two cut-off frequencies.

(c) A band pass filter does not have two cutoff frequencies.
(d) A high pass filter has only one cutoff frequency.

Which of the above are correct ?

(1) (a)and (d) (2) (b)and (d)

(3) (a)and (c) (4)  (b)and (c)
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25.

26.

27.

The total change in the collector current due to net change in temperature can be

expressed as

I
(a) =7 .AlL
ey €O
ol Al
(b) % cAlg + aVBE Al
I I I
. Al =5 - A .
© 31, Alcotgp - AB+5v
ol I I

(d) a.AICO+£.AB+aVBE .

Out of these which are correct ?
(1) (a)is correct and (b) is wrong.
(3) (b) and (c) are correct.

AV

BE

(2) (d) is correct and (c) is wrong.

(4) (d) is wrong but (a) is correct.

For the halfwave rectifier circuit, Ly is given as

)|
_m
(a) T
I
L[
(©) . o Sin
0
Out of these

(1) (a) and (c) are correct
(3) (b) and (c) are correct

21
(b) —{2“;
2T
1 )
(d) 2—n f [ sin ot
0

(2) (a) and (d) are correct
(4) (c) and (d) are correct

For clocked sequential circuits following statements are given :

(a) The speed of operation depends on the maximum allowed clock frequency.

(b) The memory elements are latches or gate circuits with feedback producing the latch

operation.

(c) In sequential circuits, any number of inputs can change simultaneously (during the

absence of the clock)

(d) The input can change any time, in sequential circuits.

Out of the above which are correct ?

(1) (a), (b) and (d)
(3)  (b), (¢) and (d)

Paper-I111

(2) (a)and (c)
(4) (c)and (d)
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28. JK flip-flop has previous output = 1, In a JK flipflop, for making output at level 1,

following statements are given :

(a J=0,K=0 (b)) J=1,K=0
(c) J=0,K=1 d J=1,K=1
Out of the above which statements are correct :

(1) (c)and (d) (2) (b)and (c)
(3) (a)and (b) 4 (a) &(d)

29. In virtual memory system, the address space specified by the address lines of the CPU

must be :

(a) smaller than the physical memory size
(b) larger than the physical memory size
(c) larger than the secondary storage size
(d) smaller than the secondary storage size
Which of the above statements are correct ?
(1) (a) and (b) ()
(3)  (b) and (d) “4)

(b) and (c¢)
(a) and (d)

30. A sequence of two instructions that multiplies the contents of the DE register pair by 2 and

stores the result in the HL register pair (in 8085 assembly language) is

(a) XCHG (b) DADB

() XTHL (d) DADH

Option :

(1) (a) followed by (b) (2) (c) followed by (d)
(3) (a) followed by (d) (4) (c) followed by (b)

31. [Inline function in C++
(a) decreases the code size
(b) increases the code size
(c) speeds up execution
(d) slows down execution

Which of the above statements are correct ?

(I)  (a)and (c) ()
(3) (b)and (c) 4
J-88-16 9

(a) and (d)
(b) and (d)
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32.

33.

34.

Let ‘a’ be an array. Which of the following cannot be present in the left-hand side of an
assignment statement ?

(a) a (b) a+1

(©)  &ali] (d) *a+1)

Which of the following statements are correct ?

(1) (b) and (d) (2)  (b), (¢) and (d)
(3)  (a), (b) and (¢) (4) (), (b) and (d)

Isolator is

(a) used as to protect the source

(b) used to provide free transmission

(c) atwo port device

(d) a four port device

Out of the above, following is correct :

(1) (a)and(c) (2) (b)and (c)

(3) (a)and (d) (4) (), (b) and (c)

The general solution of the transmission line equations consist of two waves travelling in
opposite directions with unequal magnitude of V e™* e P2 and V_ e &P” The resultant

amplitude is

@ V.e*+Ve™cosPz—j(V,e™-V e*) sinPz
+ +

(b) Ve R VPN

() V™ L VPN 1

@ V.e*-Ve*™cosPz+j(V,e*-V e¥) sin Pz
+ +

Out of these the correct is

(1) (a) and (b) are correct

(2) (a) and (c) are correct

(3) (b) and (d) are correct

(4) (c) and (d) are correct

Paper-111 10 J-88-16



35. Which of the below mentioned statements are incorrect ?

(a)

(b)

©

(d)

(1)
3)

The Fourier series of a non-periodic function consists summation of harmonics of
fundamental frequency.

When sinusoidal excitation is applied to a linear system, the response is also
sinusoidal and has the same frequency as the excitation.

The Fourier series of a periodic function consist summation of harmonics of
fundamental frequency.

When sinusoidal excitation is applied to a linear system, the response is also
sinusoidal, however, there is a change in the frequency of excitation.

(a) & (b) 2 (b) &(c)
(a) & (d) 4 (0)&(d)

36. Which of the following statements are correct ?

(a)
(b)

(©

(d)
ey
3)

Digital communication systems use less bandwidth than equivalent analog systems.

Signal to noise ratio for PCM or delta modulation can often be improved by using
companding.

Passband transmission is used for transmission of digital message in the high
frequency range.

Delta modulation needs lower sampling rate than PCM for equivalent results.
(a) and (d) are correct (2) (b) and (d) are correct

(b) and (c) are correct (4) (a) and (c) are correct

37. Attenuation in optical fibres can be caused due to the following reasons :

(a)
(b)
(©)
(d)
(1)
3)

J-88-16

Rayleigh scattering caused due to structural imperfections in the fibre material.
Axial misalignment occurs while connecting fibre to fibre.

Use of different modes (step or graded) of operation.

Due to the use of cladding in the construction of optical fibre.

(b) and (c) are correct. (2) (b) and (d) are correct.

(a) and (c) are correct. (4) (a) & (b) are correct.
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38.

39.

40.

Which of the following statements are true for UJT ?

(@) To turn a UJT ON, the forward bias on emitter diode should be more than the peak
point voltage.

(b)  When the emitter lead of UJT is open, the resistance between its two base is infinite.
(¢)  When a UJT is turned ON, the resistance between emitter and base 1 is increased.

(d) When input positive voltage to the emitter of UJT exceeds the peak point voltage,
the emitter current quickly reaches to saturation current.

Option :
(1) (a), (c) and (d) are correct (2) (b) and (d) are correct
(3) (a), (b) and (d) are correct (4) (a) and (d) are correct

Read the following statements regarding signal analysis :

(a) The dynamic response of the structure is measured by vibration transducers.

(b) The frequency at which the system resonates can be determined.

(c) The dynamic response of the structure cannot be measured by vibration transducers.
(d) The frequency at which the system resonates is always zero.

Which of the above are correct ?

(1) () and (b) (2)  (b)and (c)

(3) (¢)and (d) (4)  (a)and (¢

Read the following statements :

(a) A decrease in the value of time constant of a control system indicates that the steady
state reaches earlier.

(b) An increase in time constant of a control system indicates that the steady state
reaches earlier.

(c) Lower is the time constant faster is the time response of the system.
(d) Higher is the time constant, faster the time response of the system.
Which of the above statements are correct ?

(1) (a) and (b) (2)  (b) and (c)

(3) (a)and (c) (4) (@) and (d)

Paper-111 12 J-88-16



41. Match the following :

List - I

a. UIT
b. BIJT
c. Feedback Amplifier
d. Op-Amp
Codes :

a b c d
(1) iv @i i il
(2) iv i i i
() IS S \ 2N 11 B 11
4 i i v

42. Match the following lists :

List - I

(Signal)
a.  x(t+t)
b, x(t-t))
c. x(at);a>0
d. x(at);a<O
Codes :

a b c
(1) i v i
(2) iv i il
3) iv il i
4 i iv il
J-88-16

i1

i1

il.

1il.

1v.

il.

1il.

1v.

B1 B2 Ip_g

List - II

(Fourier Transform)

()
ol

e 1% X(w)

&% X()

13
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43. Match the following :

List -1

a. Fullwave rectifier
b.  p-n junction diode
c. Gunn diode
d. JFET
Codes :

a b C
(D) i iii ii
2) i v ii
3) i v i
@) iv ii iii

44. Match the following lists in terms of speed of Logic families :

List - II

List - I

a. Bipolar TTL (F)
b. CMOS (AHC)
c. Bipolar (ECL)
d. TTL (LS)
Codes :

a b c
(1) v i i
(2) i il
3) i v i
4 i iv i

Paper-I111

il.

1il.

1v.

v

i1

il.

1il.

1v.

List - IT
Reen | = AE
eep KT
172
wl1-
o Vp
2\2

DP Dn 2
AN FL N, ™

n

10 ns
0.22 ns
3.7 ns
3.3 ns

14
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45. Match the following in the context of 8086 :
List - I

a.

b.

C.

Linker

Locator

Editor

d. Debugger

Codes :

(1)
2
3)
4

a
i
iii
v

i1

11
i1
11

v

v

i1

i1

v

11

il.

1il.

1v.

List - II
Program which allows to
create a file containing
the assembly language
statements for program.

Program wused to join
several object files into
one large object file.

Program which allows to
load object code program
into system memory.

Program used to assign
the specific addresses of
where the segments of
object code are to be
loaded into memory.

46. Match the following in the context of C :

List -1

a.

b. =

c. &&

d ==

Codes :

a b

(1) i v

2) iv i

3) i v

@ iv i
J-88-16

il.

1il.

1v.

i1
11

11

List - II

Logical operator

Assignment operator

Relational operator

Bitwise AND operator

11

i1

11

15
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47.

Match the following lists with reference to parameters of transmission line :

List -1 List - 11
a. Inductance of parallel wire line i. Ko
~—— In (b/a)
21
b. Inductance of coaxial line 1. 21t/\
c. Phase shift iil. 1

d. Phase velocity

Codes :

a b c d
(1) i v i i
2) i i v il
3 i iv i il

4 v 1 i i

48. Match the following lists :

List - I
a. Py L
b.  Ppgpse ii.
c. Pygp ii.
d. Pgep iv.
Codes :

a b c d
(H v i i il
2) v oidi i il
3 iv i i il

4 1 1 il iv

Paper-I111

\LC

1v. Ko
Fln (b/a) forb>>a

List - II

re[3)

16
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49. Match the role as per List — II of the below mentioned parts (List — I) of the optical fibre
communication setup :

List - I List — IT
a. LED/LASER L Joining of two optical fibres
b. p-i-n photodiode/avalanche ii. Terminates the ends of the optical
photodiode fibre
c. Optical fibre splicing ii.  Accepts fibre output to their input
d. Optical Fibre connectors iv.  Couple output power to the fibre
Codes :
a b c d
(1) i i 1 v
2) i v i i
3 v i i il
4) i v i il
50. Match the following lists :
List - I List - IT
a. o 7§1 0 1. Practical sampling
fi(t) T £7(t)
A
f(t)
b. \ il. Ideal sampling
\/ t,—>
O
C. —‘ |l M 5 1il. Sampler
<— 2T —>
<—— 3T —>
O
d. |, s V. Continuous signal
NG t>
<— 2T —>i ¢
<—— 3T —>
Codes :
a b c d
(1) i v i i
(2) i v i il
3 v i i il
4 v il il i
J-88-16 17 Paper-I11



S1.

52.

53.

Arrange the following in descending order of input impedances :
(a) Transistor in CE stage

(b) Transistor in CC stage

(c) Op-Amp

(d) Darlington pair

The correct sequence is given by :

(1) (c), (d), (b), (a) 2 (), (d), (), (b)
(3) (), (0), (a), (b) @ (0, (b), (d), (a)

Consider the following circuit :

AV AV
25Q2 80 Q2
I—> —>1 \l,
E— T 300 O Ié 30Q L §60 Q
Given that
(a) Current Iin 25 Q resistor (b) Current I in 80 € resistor
(¢)  Current I, in 30 Q resistor (d) Current I; in 60 Q resistor

Arrange the above in increasing order of the currents :
(1) (), (b), (c), (d) 2 (), (), (d), (a)
(3) (D, (D), (©), (a) 4 (d), (), (b), (a)

Following are the materials used in Fabrication of semiconductors. Arrange them in

descending order of their mobilities of electrons :
(a) InSb (b) Si

(c) InP (d) GaAs

The correct sequence in descending order is

() (@), (@), (c), (b) (2) (a),(b), (d), ()
(3) (b), (c), (d), (2) 4) (d), (b), (c), ()

Paper-I111 18

J-88-16



54. Arrange the following in ascending order of Noise margin :
(a) TTL (b) ECL
(c) CMOS (d) MOS
The correct sequence in ascending order is
(1) (o), (a), (b), (d) (2) (@, (), (c), (a)
(3) (a), (b), (c), (d) 4) (b), (a),(d), (c)

55. Following are the PIN signals of 8086 puP

(a) READY (b) MN/ MX

(c) CLK (d) TEST

Arrange them in ascending order of their Pin No. The correct option is :
(1) (), (a), (d), (b) 2) (@), (c), (b), (d)
(3) (), (), (c), (b) 4 (b), (d), (a), (c)

56. An expression contains the following operators without parenthesis :
(a) > (greater than operator) (b) & (bit-wise AND operator)
(c) >> (right shift operator) (d) + + (increment operator)
Arrange them in the order they are evaluated. The correct option is :
(1) (@, (¢), (d), (b) 2) (D, (¢), (@), (b)
(3)  (d), (c), (b), (a) 4 (b), (d), (c), (a)

57. Arrange the following in ascending order of wavelength :
(a) X-rays (b) X-baud
(¢) Lbaud (d) UHF
The correct order of sequence is :
(1) (D, (©), (b), (a) (2)  (¢), (b), (@), (d)
(3) (D, (b), (©), (a) @) (@), (b), (), (d)
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58. Arrange the various amplitude modulated waveforms in order their decreasing power
requirements :

(a) Vestigial Side Band Transmission (VSB)

(b) Single Side Band (SSB)

(c) Double Side Band Full Carrier (DSBFC)

(d) Double Side Band Carrier Suppressed (DSBCS)

(1) (c), (d), (b) & (a) @) (©),(d), (a) & (b)
(3)  (¢),(a), (d) & (b) @ (@, (b)), (d) &(©)

59. Arrange the below mentioned materials based LEDs in order of their increasing
wavelengths

(a) Gallium Arsenide (GaAs)

(b)  Gallium Phosphide (GaP)

(¢)  Aluminium Nitride (AIN)

(d) Aluminium Gallium Nitride (AlGaN)

(1) (c), (d), (b) & (a) @) (@, (©), () &(d
(3)  (¢),(a), (b) & (d) @ (@, (D), (c) &(d)

60. The open loop transfer function of a unity feedback control system is given by

25
s(s+5)

G(s) =
Consider that
(a) natural frequency of oscillations
(b) damped frequency of oscillations
(c) damping factor
(d) damping ratio
Arrange the above in increasing order of their numerical values :
(1) (D, (@, (), (¢) 2 (@), (), (d), ()
(3) (D, (©), d), (a) @ (@, (0), (d), (b)
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61.

62.

63.

Directions : Questions No. 61 -70:

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

Codes :

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

(2) Both (A) and (R) are true, but (R) is not the correct explanation of (A).
(3) (A) is true, but (R) is false.

4) (A) is false, but (R) is true.

Assertion (A) : In varacter diode, the barrier capacitance is not constant but it varies with
applied voltage.

Reason (R) : The larger the value of reverse voltage, the larger is the space charge width
and hence smaller is the capacitance of the barrier.

Assertion (A) : In a network tree the number of branches are always one less than the
number of nodes in the tree irrespective of the complexity of the network tree.

Reason (R) : A tree of a connected graph is a circuitless subgraph of n nodes and (n — 1)
branches.

Assertion (A) : The dependence of output current on temperature is given by equation
I, =kT" exp (+VMV)

Where k, is a constant

ForGen=2,m=1.5

For Sin=1, m=2

Reason (R) : Experimentally reverse saturation current increases approximately 7% per
°C for both Si and Ge.
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64.

65.

66.

67.

68.

69.

70.

Assertion (A) : Resolution and accuracy are important aspects to evaluate the
performance of a D to A converter.

Reason (R) : Resolution defines the largest increment in voltage that can be discerned,
where as the accuracy is the measure of how far the actual output voltage is away
from theoretical output.

Assertion (A) : In Intel 8085, the lower byte of address and data are multiplexed.

Reason (R) : This helps to limit the number of external pin terminals.

Assertion (A) : If you want that the value of an actual argument should not get changed in
the function being called, pass the actual argument by value.

Reason (R) : Because the addresses of actual argument and dummy argument are
different.

Assertion (A) : When both transmitting and receiving antennas are located at the surface
of earth. There is a transmission through ground reflected waves only and there is no
surface wave.

Reason (R) : When the antennas are elevated, the space wave component is non-zero and
the resultant signal at the receiver is the vector sum of space and surface waves.

Assertion (A) : A trade off between transmitted power and channel bandwidth is used in
digital modulation techniques namely Amplitude Shift Keying (ASK), Frequency
Shift Keying (FSK) and Phase Shift Keying (PSK).

Reason (R) : The trade off is to meet the requirement of optimal utilization of transmitted
power and channel bandwidth.

Assertion (A) : Satellite Earth Stations are located in Noise-free Valleys and Radio
Telescopes are always located away from industry.

Reason (R) : This makes the operation of these setups free from any kind of noise.

Assertion (A) : Rise time and delay time are inversely proportional to undamped
frequency.

Reason (R) : Increasing the damping ratio will increase the rise time and delay time.
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71.

72.

73.

74.

75.

Read the passage and answer the following questions from 71 to 75 :

Since Maxwell’s fundamental concept of electromagnetic wave theory, the electric and
magnetic wave equations can readily be derived from Faraday’s electromotive force law,
Ampere’s circuital law and Gauss’s law for electric and magnetic fields. Many topics
associated with electromagnetic wave, such as Poynting theory, Reflection theory,
attenuation concept and plane wave propagation in metallic film coating on plastic
substrate can be analysed. The principle of electromagnetic plane waves are based on the
relationships between electricity and magnetism. A changing magnetic field will induce an
electric field and changing electric field will induce the magnetic field. The induced fields
are not confined but ordinarily extend outward into space. The sinusoidal form of the
wave causes energy to be interchanged between magnetic and electric fields in the
direction of the wave propagation. In the far field of free space, electric and magnetic
waves are always perpendicular to each other.

One of the Maxwell’s equation in frequency domain is
(1) VxH=-jouH (2) VXE =—jouH

- - - -
3) VXE=(c+jot)E 4) VxH=(c+joE)H

The electric wave equation in the time domain is

- — - —
= oE o’E = oH o’E

(D) VzEzucg—uey 2) VzE:uG§+ue¥
- — - —

= 9E  JE o OH  9E

3) VE_uGat+ue 2 4) VE_uGat+ue 2

The ratio of electric to magnetic intensities is given by

W €
(1) \/E:‘; @) \/u:;)

C

(3) Hy€g 4) m

For boundary conditions at the surface between two different materials, the number of
basic rules are

(H 3 2 2

3 4 4 1

The propagation constant of a plane wave for a poor conductor is

(1) \jou (o + joe) (2) Njoo (U +joe)
(3) jo(oun+oe) 4) Njou (o - joe)
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