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cannot be estimated
5
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The signal m(r) =cos 20007 + 2cos 4000 1is multiplied by the carrier ¢(z) =100cos27f.7.
The expression for the upper sideband (USB) signal is

x(t) =50cos 27 ( fc + 2000)t + 100 cos 27 ( fe + 4000)¢
x(t) =100cos 27 ( fc + 2000)r + 200 cos 2z ( fc + 4000)¢

x(t) =50cos 27 ( fc + 1000)t + 100 cos 27 ( fc + 2000)¢
x(t) =100cos 27 ( fe +1000)¢ + 200 cos 27 ( fc + 2000)¢

x(t) =50cos 2z ( fc + 1000)t + 100 cos 2z ( fe + 2000)¢

A coil of 250 turns is placed in a magnetic field which is changing at a rate of 500 pWb/s. The
induced voltage across this coil is,

5KV
0.2 uV
13:5%
0.125V

For static electric and magnetic fields in an inhomogeneous source free medium which of the
following is the correct form of the two Maxwell’s equations

VxE=0 VeB=0
VxB=0 VXE=0
VeE=0 VeB=0
VxB=0 VeE=0
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An 8085 assembly language program is given below. Assume that the carry flag is initially
unset. The content of the accumulator after the execution of the program is

MVI A, 07TH
RLC

MOV B, A
RLC

RLC

ADD B
RRC

If the transistor parameters are p=180, early voltage V,= 140 V and if it is biased at /oo = 2mA,
the values of hybrid-n parameter g, ; and r, are respectively

77.2 mA/V, 2.33 kQ), 70 kQ
77.2 mA/V, 70kQ , 2.33 kQ

14 A/V,90kQ , 2.33 kQ
14 A/V, 2.33 kQ, 90 kQ

77.2 mA/V, 2.33 kQ), 70 kQ

A point charge Q is placed in the centre of a hollow conducting spherical shell of inner radius a
and outer radius b. A net charge ¢ is placed on the conducting shell. If the electric potential is
assumed to be zero at infinity, the magnitude of potential at a < r <b, is

drega

O+q
4rneqr

dregr

O+q

4regb
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A material has 6 = 0 and & = 1. The magnetic field intensity is

—

H= 4«:03(1'0ﬁ f— 0.01:)&}. A/m. The electric field intensity E (in kV/m) is

E=4.52 co.s(l 0%¢— 0.01;)
£ =6.5sin(105—0.01z)

E=4.52sin(105/-0.01z)
E =6.5cos(1057-0.012)

E=452sin(10%7-0.012)

An 8085 executes the following instructions

2710H LXI H, 30A0H
2713H DAD H
2714H PCHL

All the addresses and constants are in Hex. Let PC be the contents of the program counter and
HL be the contents of the HL register pair just after executing PCHL.

Which of the following statements is correct?

PC =30A0H HL =2715H
PC=6140H HL =6140H
PC =6140H HI. =2715H
PC=2715H HL =30A0H
PC =6140H HL = 6140H
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In the following circuit the output Z is

D e
D e

AB+CD+E
AB(C + D)E
AB+(C+D)E
AB + CDE

AB+(C+D)E

2
For what value of @ is the matrix [ } singular
a

In C language, what is the output of the following code

int main()

{
it a, b;
a=299;
b=a/2;
printf("%03d".b);
|
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The raised cosine pulse p(t) is used for zero ISI in digital communications. The expression for

. : L sin(4 Wt)
t) with unity roll-off factor is given b £ = — The value of p(t) at
p() y WY B Pl e p(V
I
f=—— 15
4W

Pure silicon has electrical resistivity of 3000 Q-m. If the free carrier density is 1.1 x 10° /m’
and the electron mobility is three times that of hole mobility then mobility of electron is

2.42 x 10° m¥/Vs
1.41 x 10° m*/Vs
0.70 x 10° m*Vs
1.18 x 10° m*/Vs

1.41 x 10° m*/Vs

The figure shows a binary counter with synchronous clear input. With the decoding logic
shown, the counter works as a

4-Bit Bimary
Counter

&
CLOCK— CLK Q
®

Q
Qs
Q
®

CLEAR

—{F
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What will be the value of the definite integral |e™ dx ?

=R e I

Let C be a circle |: = l‘ = 3 in the complex plane, then jﬁdz , C being traversed clockwise
C

equals

Consider the assembly language program given below:

MVIT A, 84H
MVI B, ABH
SUB B
MOV D, A
HLT

If 8085 is operating at a frequency of 3 MHz then total time required to execute the above
program is

6 rsec
www.FirstRanker.com
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7 usec
10 j,lsec
9 usec

If the input to the digital circuit (in the figure) consisting of a cascade of 20 XOR-gates is X,
then the output ¥ is equal to

x - -

If a dielectric material of &, is kept in an electric field EV/m. The polarization in this dielectric
is given by

The Laplace transform of e’ is

5—=17
s +49
§—"Ti

5149
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s+7i
57 +49

5% +49

2+3i .

The inverse of the complex number > 3 is
—3i

5 12
—‘l‘f—
13 13
5 ;12
13 13
_o 12
13 13
5 .12
13 13
5oL
13 13

Consider the following Amplitude Modulated (AM) signal, where f,, <B
Xam(t) = 10(1+ 0.5 sin 2znf,t) cos 2xf, t

The AM signal gets added to a noise with Power Spectral Density S,(f) given in the figure
below. The ratio of average sideband power to mean noise power would be:

5.0

Jo-B -f. -J+B f-B f. [f+B

25

TN-B
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A digital frequency meter has 8% digit display and an accuracy of 1 LSD + (1x107). The
measurement error in measuring the frequency of 100 kHz by this meter is

+1Hz
2 Hz
+ 5 Hz
+ 10 Hz

The probability percentage of finding the electron in an energy level kT above the Fermi level is
[take e = 2.71]

65 %
27 %
50 %

75 %

Three 330 Q) resistors are connected in series. One has tolerance of 10% and other two have 5%
each. The maximum value of total resistance is

1056 Q

1237.5 Q
990 Q

1LO1S &)
TOT o=
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A certain pulse waveform has a frequency of 200 kHz and a pulse width of 0.25 ps. The percent
duty cycle for the pulse waveform is

In C language, what is the output of the following code

int main()
‘
enum course {msc, mtech, phd};
inti=0;
for(i = msc; i <= phd: i++)
!
printf("%d ", i);
}

012
Error

msc mtech phd
210

The attenuation in an optical fiber cable is 0.6 dB/km at 1300 nm and 0.3dB/km at 1550 nm If
200 W power is launched into the fiber at 1300 nm and 100 W at 1550 nm, the total output
power from the fiber after a length of 10 km is

50 uW

100 W
120 uW
150 /W
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A coil having resistance of 10 Q and inductance of 1 H is switched on to a direct voltage of 100
V. The rate of change of current when ¢ = L/R is

18 A/sec
10 A/sec
25 Alsec
36.8 A/sec

36.8 Alsec

The electric field of a plane wave propagating in free space is given by
E =8sin(37 x 108¢ — f=) #+ 6sin(37 x 108+ — = + %)j) V/m

The value of B and polarization of the wave respectively are

27 , elliptical
2x ., linear
7, circular

x , elliptical

n , elliptical

BHE of 8086 microprocessor signal is used to interface the

For a dielectric material in which the electric field 1s 150 kV/m and electric susceptibility is
4.75, the magnitude of electric flux density is

6.31 uC/m’
7.63 nC/m’
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7.12 pC/m?
8.62 nC/m’

7.63 pC/m’

In the figure, the LED

1’&-5"
1 L
® K 3K LED
®

[EXEE

emits light when only S1 is closed and S2 is open.
emits light when both S1 and S2 are open.

emits light when both S; and S, are closed.

does not emit light, irrespective of the switch positions.

does not emit light, irrespective of the switch positions.

The average value of the function f (r) =3x” +4x + 7 in the interval 0 to 4 is

49
59.5

119
238

Which of the following functions represents the solution of the Schrodinger equation for an
electron in the 2s state of a hydrogen atom? (aj, is the Bohr radius and C is a constant)

C[l ; L} exp(— ——)sin(6)
20’0 . CIO
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>

exp(—~—)

Cl1-
2.‘.’10 20’0

i exp(— L) cos(0)

Cl1-
2(10 aO

Cexp(——)
ap

¥ r
Cl1- exp(———
{ 261‘0 } p( 26"0 )

The inductance per unit length and characteristic impedance of a lossless transmission line are
L and Z, respectively. The velocity of the travelling wave on the line is given by

If matrix A is definedas 4= |0 —2 6 |, the eigen values of 34° +54° + 64+ 1 are
0O 0 -3

15, -15, 53
15, -15, -533
15, 5, -15
5,-5,-53

15, -15, -533
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Find the correct match between group-I and group-II

Group-1 Group-11
P. LED 1. heavy doping
Q. Avalanche photodiode 2. coherent radiation
R. Tunnel diode 3. spontaneous emission
S. LASER 4. current gain
P Q R S
3 4 1 2
P Q R S
2 3 4 1
P Q R S
3 4 2 1
P Q R S
4 2 1 3
P Q R S
4 1 2

For the RLC parallel resonant circuit when R=6 kQ. L=40 mH and C=0.25 pF, the quality
factor O is

00y g
2 4
Iﬂdr 15
0 !
oo
/2
T
/4
/4
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Which of the following Boolean expressions correctly represents the relation between P, Q, R
and M,

0 Dol
( ks X
¢ 4

R
M, = (P AND Q)XOR R
M, = (P NOR Q)XOR R
M, =(P XOR Q)XOR R

M, =(P OR Q)XOR R

=
I

, =(PXOR Q)XOR R

In a uniformly doped BJT, assume that Nz, Nzand N¢are the emitter, base and collector doping
in atoms/cm’, respectively. If the emitter injection efficiency of the BJT is close to unity, which
one of the following condition is TRUE?

Nz<< Npand Nz< N¢
Ng< Np<N¢
Ng>> Ngand Nz> N¢
Ng=Nz=N¢

Ng>> Nz and N> N¢

A ramp voltage, v(t) = 100t volts, is applied to an RC differencing circuit with R = 5 k Q and
C =4 pF. The maximum output voltage is

2.0 volts
10.0 volts
50.0 volt
0.2 volts

2.0 volts
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The DC current gain (f) of BJT is 50. Assuming that the emitter injection efficiency is 0.995,
the base transport factor is

0.523

0.985
0.756

In the AC network shown in the figure, the phasor voltage V3 (in volts) is

A
-

5“% 50

30 =— 30

10 £30°A CD

34./30°
17.£30°
12:5730°
5.30°

Consider the addition of numbers with different bases
(X)7+ (Y)s +H(W)o + (Z)s = (K)o

If X=36, Y=67, W=98 and K=241 then find the value of Z
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An AC voltmeter is showing 3.2 V as the rms voltage of a sine wave. The average voltage value
of this wave is

905V

453V
288V

203V

In C language, what is the output of the following code

vold main()

{
int a=12,b=6;
if(a=5) b++;
printf("%d %d", ++a, b++);
}
Error
137
67
127
67

If Apy,= 3200 and A¢y = 0.32 for an op-amp, the CMRR is

70 dB
1024
10000
1225

The amplitude of a random signal is uniformly distributed between -5V to 5V. If the signal to
quantization noise ratio required in uniformly quantizing the signal is 43.5 dB, the step size of
the quantization is approximately
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KcLr Kcr

LML anskinpusarerign  ——_|

In a coaxial transmission line (g, = 1), the electric field intensity is given by

E-= -10—0(}03(1091 = 6:)5P V/m
P
The displacement current density is

—Esin(li)gr—lﬁz}%p
P

—@sm(mgr—ﬁzkp
P

—Esin(l()gt— 6:)%
P

-ﬁsin(log:-s:)ap
P
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The length of the curve y = %xw‘ between x = 0 and x = 1 is

The truth table of a circuit is shown below, the Boolean expression for 1 is

0 0 | 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 0

B(4+C)4+7C)

Bl4+C)4+c)

B(4+ C_)(_X | E_)

Bla+ 5XZ + C_)

B(4+ C_){Z . 5_)

A mixer stage has a noise figure of 20 dB. This mixer stage is preceded by an amplifier which
has a noise figure of 9 dB and an available power gain of 15 dB. The overall noise figure
referred to the input is

11.07
16
6.76
21
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11.07
s 50 :
Consider the differential equation d—sz + 2@ +y=0.1If y(0)=0and (ﬁ) =1, then the
dx df dx x=0

value of y(2) is

Let m(t) = cos(4n x 10° t) be the message signal and c(t) = 5 cos(2m X 10% t)be the carrier are
used to generate an FM signal. If the frequency deviation of the generated FM signal is three
times the transmission bandwidth of the AM signal, then the cosfficient of the term cos (2 &
(1008 x 10°t)) in the FM signal (in terms of the Bessel coefficients) is

A steel cable of cross section 1 cm’ is used to support an elevator weighing 5000 kg. If the
stress in the cable is not to exceed 20% of its elastic limit of 40,000 kg/ cm?, the maximum
possible upward acceleration can be

5.88 cm/s’
2548 cm/s

0.6 cm/s’
588 cm/s?
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A p~-n junction has built-in potential of 0.8 V. The depletion layer width at reverse bias of 1.2
Vis 2 pm. For reverse bias of 7.2 V, the depletion layer width will be

1.41 pm
2 pum

4 um
16 nm

When a monochromatic light of wavelength 400 nm 1s used to study the diffraction from a
single slit, it 1s observed that the angle between the central maximum and first minimum 1is
4x107 radians. What is the width of the slit?

100 pm
100 nm
50 nm

50 pm

A p-channel depletion mode MOSFET has the following parameters: K, = 0.5 mA/V?, Vy = 2
V. For Vsg =0 and Vsp = 2V, currrent Ip 1s

4 mA
2 mA

1 mA
1.5 mA

A current of i = 10° ¢ is applied in a resistor of 5 Q. What is the magnitude of power between 0
to T'm sec is (Assume 7 = 2 m sec)
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The independent solutions of the equation —Tv +6 —%— +1 1-—-Ji +6y=0
dx dx dx

sin x, cos 2x and cos 3x

i 3x

&, ™, e

In a AM signal the received signal power is 10° W with a maximum modulation signal of 5
kHz. The noise spectral density at the receiver input is 10™® W/Hz. If the noise power is
restricted to the message signal bandwidth only, the signal-to-noise ratio at the input to the
receiver is:

The value of the resistance R; in the figure below is

60 Q
A'AY o
+
R,
v(™
100 - + 0V
R, 220V
o

100 Q
1 KQ
50 Q

500 Q
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For the circuit shown in the figure, the delays of NOR gates, multiplexers and inverters are 2 ns,

1.5 ns and 1 ns, respectively. If all the inputs P, Q, R, S and T are applied at the same time.
Calculate the total propagation delay for one cycle.

P
Q
FD—O —) >
R MUX MUX — Y
3—l>:3—1 1
Sa So
T |

An 8KB ROM with an active low Chip Select mput {E) is to be used in an 8085
microprocessor based system. The ROM should occupy the address range 1000H to 2FFFH.
The address lines are designated as Ajs to Ao, where A;sis the most significant address bit.

Which of the following logic expressions will generate the correct CS signal for this ROM?

Ais. Ay (At Ayp)
Ais+ At (A Apt 1‘1—13 +A—12)

Alj . AH +(A13+£ + A_13 -AIE)

A5+ Ay T A Ap
Ags + A+ (A Apt 1‘1—13 +A_12)

The angle between the surfaces made by x* + y* +z% =25and xy + z =4 at point (1,1,-1) is

cos™ (1)
3
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The resistivity of a uniformly doped n-type silicon sample 1s 0.5 Q-cm. If the electron mobility
(1) is 1250 cm?/V-sec and the charge of an electron is 1.6x107° C, the donor impurity
concentration (Np) 1n the sample is

2.0 x 10" /em’
2.5 x 10" fem’
1.0 x 10" /em®
5.0 x 10" /e’

1.0 x 10'% /fem®

A half wave plate is designed in Lithium Niobate with n,=2.297 and n,=2.208 for use with the
He Ne laser (633 nm). The possible thickness of the plate is

356 nm
3.56 nm

3.56 um
70 nm
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The emission spectrum of the doubly ionised Lithium atom Li™ (Z=3, A=7) is identical to that
of hydrogen in which all the wavelengths are

decreased l:;y a factor of 9
decreased By a factor of 81
increased by a factor of 81
increased by a factor of 9

decreased l:;y a factor of 9

In the circuit shown below, current through the 5 € resistor is
20

2A 10 511 5V

1A
15A
T7A

2A

Consider an ideal op-amp circuit shown in the figure with a closed loop voltage gain 4, =5 and

output range -10 V < F, < 10 V. If the maximum current in any resistor is limited to 50 pA.,
then R;and R; are

R,

Vaﬂf
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R;=160kQ and R; = 40 kQ
R;=200kQ and R; = 40 kQ
R;=40kQ and R; = 160 kQ
R;=40kQ and R; = 200 kQ

R;=40kQ and R, = 160 kQ

When Vs of FET changes from -3 to -3.1, the change in I is from 1.3 mA to 1.0 mA then g, is

3Ims
1 ms

1.73ms
9 ms

Two D flip-flops are connected as a synchronous counter that goes through the following QgQa
sequence 00— 11—+ 0] —> [0 —» (0 -~

The connections to the inputs D and Dg are

D, ZEA‘ Dg :§B

D, = (QAQB +§A§B)’ Dy = gﬂ
D, :(QAQB +§AQB)=DB=QA
D4= Q5 Dp= Q4

D,= (QAQB +§A§B)’ Dy = EB
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In C language, what is the output of the following code

void main()
{
int a, b=0;
int c[10] = {1,2,3.4,5,6,7,8,9,10};
for(a=0;a<10;++a)
if(c[a]%2 == 0)
b+=c[a];
printf("%d", b);

If mt(sin_1 V11— x2 ) =sm(tan k. (x\/g)} ., x # 0, then the possible value of x is

L
2
\ﬁ
2
\/E
"
142
2V3

b | =
J¥]

B |
2

A current i(#) = sin 2t 1s applied to a capacitance of C = 1 pF. v (1) at t=1/4 sec is

3.8x10°V
15.9x10* V
1.59x10% V
4.2x10*V
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15.9x10* V
If the Newton Raphson Method is used to find the positive solution of the equation

f{x) = xe™ ™, the iteration equation is

Xy =
Xn—1
2
_ xn—l
X, =

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice _ .
www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com



