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(@)

(i) Consider the circuits shown in the following figures (a) and (b):
+5V

Emitter
OPE‘I'I

Figure (a) Figure (b)

If the transistors in both the circuits are identical with same value of “B”, then prove
that the current I, is (1 + B) times of the current I,.

(ii) A transistor operating in CB configuration has I = 2.98 mA, I, = 3 mA and
I = 0.01 mA. If the same transistor is rebiased to get CE configuration with a base
current of 30 pA, then find the collector current in the modified circuit.
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In the network of (a) of the given figures, all self inductance values are 1 H, and mutual

inductance values are %H Find Loy the equivalent inductance, shown in (b) of the

figure.
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(c)| Find the solution of (D? - 1)y = x sinx + (1 + x?)e*.
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A boundary exists at z = 0 between two dielectrics €,=2.5in the region z <0, and g,=4
in region z > 0. The field in region of &, is E; =301 + 507 + 70k V/m. Find the electric

displacement vector jn the second medium. Also, find the angle between electric field
intensity in the second medium and the normal to the boundary surface.
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(e)| An amplifier circuit is shown in the given figure:
VS
Find the voltage gain T/Q. (Neglect the base current of transistor)
5
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The network of the following figure represents a certain transistor over a given range of
frequencies. For this network, determine

(i) the h-parameters and

(i1) the g-parameters.
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Q.2(b)| (i) Find the value of |Z['£1 :225 1121 dz
[10 marks]
@) = Co $h 2 . Gosbz
| 9 7 “(ZLH/L\\

%QG\QU\QB' ‘Pormh =\ Z?'*\/L‘( =0

N
Nows Qa,;\\c\fuz c& 2 \/l_

iy g2y xLont
ZN : CZ A/ kZ V)
. s -—Z \\/p_ —-\\/L
(oS = Eare pr e L y fojoé\;
2L | e B '
©, Rt - COQA\/L : (09(0‘55
S B0
D
A+ 7= =Sy \ —
: \ }L e*_ A\ / W r{ff ‘-\,il
D{w : Qz .Aq\/,k\ \ ; %\\ “Q'
= N < L‘Z "*‘\/LB X L‘Z SN LN \ \\
h\k ’;/

C bo ¥ lles foaide EAl 1'\>

[
i
T

T sl Sy

e e ——————

LYJQ« ‘\QDQKO‘S\

Cos (675) B




MBDE EBRSY Question Cum Answer Booklet

Page 15 of 80

Do not
write in
this margin




E EBSY4Y Question Cum Answer Booklet | Page 16 of 80

MmMRD

Q.2(b)

(ii) The matrix A = [—h :

a h
] is transformed to the diagonal form D =T-! AT, where

. cosO sin®B
" |-sin® cos®

}. Find the value of 8, which give this diagonal transformation.

[10 marks]
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Q.2 (q)
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Electron drift mobility in indium (In) has been measured to be 6 cm? V-!s~1. The room

temperature (27° C) resistivity of In is 8.37 x 108 Q-m, and its atomic mass and density

are 114.82 gmol™ and 7.31 gem™ respectively.

(i) Based on the resistivity value, determine how many free electrons are donated by
each In atom in the crystal.

(ii) If the mean speed of conduction electrons in In is 1.74 x 10° cms™, what is the mean

free path?
(iii) Calculate the thermal conductivity of In at room temperature.
[20 marks]
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(i) The parameters of a crystal oscillator equivalent circuit are given as:
L,=08H, C;=0.08 pF, R, =55kQand C, =1.0 pF.
Find the series resonant frequency and parallel resonant frequency.

[10 marks]
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(ii) Determine the operating point values for the circuit shown in figure:
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Name the different types of CROs and mention their applications. Find the velocity of
electrons that have been accelerated through a potential of 2000 V in a CRO.
[20 marks]
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Q.3 (o)
L
1020V () 6: RQT|V, q (Dsoa
[20 marks]
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(i) Predict the crystal structure and compute the theoretical density for FeO.

Given:
Ionic radius of Fe™ = 0.77 nm ;
Atomic weight of Fe = 55.845 g/mole ;
Avogadro’s number = 6.022 x 102 /mole

Ionic radius of O~ =0.140 nm ;
Atomic weight of O =16 g/mole ;

[10 marks]
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(ii) How are ceramic products fabricated? Explain the role of powder pressing and

sintering in the fabrication of ceramic products.
' [10 marks]
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A current transformer has a bar primary and 200 secondary winding turns. The secondary

winding burden is an ammeter of resistance 1.2 Q and reactance 0.5 Q, the secondary

winding has a resistance of 0.2 Q and reactance 0.3 Q. The core requires the equivalent

of an mmf of 100 A for magnetization and 50 A for core losses.

(i) Find the primary winding current and ratio error when the ammeter in the secondary
winding circuit indicates 5 A.

(i) How many turns could be reduced in the secondary winding in order that the ratio

error to be zero for this condition?
[20 marks]
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Q.4 ()| (i) Find the value of surface integral #(A -#)ds where, A =4xi - 2y2 } + 7%k taken
&

=S4 Question Cum Answer Booklet | Page 38 of 80 | W]

E

over the region bounded by x? + y* =4, z=0and z = 3.
[10 marks]
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Q4 (o)

(ii) The two regression equations of the variables x and y are x = 19.13 - 0.87y and
y=11.64 - 0.50x.
Find:
1. Mean of x.
2. Meanof y.
3. The correlation coefficient between x and y.

[10 marks]
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Q.5 (a)

A computer system has a level-1 instruction cache (I-cache), a level-1 data cache (D-cache)
and a level-2 cache (I.2-cache) with the following specifications: :

Capacity Mapping method Block size

[-cache | 4K words | Direct mapping 4 Words

D-cache | 4K words | 2-way set-associative mapping | 4 Words

L2-cache | 64K words | 4-way set-associative mapping | 16 Words

Capacity mapping method block size I-cache 4K words direct mapping 4 Words
D-cache 4K words 2-way set-associative mapping 4 Words L2-cache 64K words 4-way
set-associative mapping 16 Words. The length of the physical address of a word in the
main memory is 30 bits. Find the capacity of the tag memory in the I-cache, D-cache and

L2-cache.
[12 marks]
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Q.5 (b)

For the network shown in figure below, the switch is closed for a long time and at £ =0,
the switch is opened.

+
V()8 0.5H

2A(D ‘%=0 = 10

1Q

Determine the voltage across inductor for ¢ > 0.
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Q.5 (c)

The law of deflection of a moving iron ammeter is given by I = 46" ampere where 0 is
deflection in radian and n is a constant. The self-inductance when the meter current is
zero is 10 mH. The spring constant is 0.16 N-m/rad.

(i) Determine an expression for self-inductance of the meter as a function of 6 and n.

(if) With n = 0.75, calculate the meter current and the deflection that corresponds to a

self-inductance of 60 mH.
[12 marks]
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Q.5(d)

The transistor shunt regulator shown in the figure below has a regulated output voltage
of 10 V, when the input varies from 20 V to 30 V. The relevant parameters for the zener
“diode and the transistor are;

V,=95V, V=03V, =99
Neglect the current throi?gh R;. Find maximum power dissipated in the zener diode
(P,) and the transistor P.

o——AWAN— 0
20

V.
= V,=10V
(20-30 V) 0
o —o
[12 marks]
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Q.5 (e)

A conducting bar of 20 um length, 2 pm wide and 1 um thick is taken. Find the resistance

of the bar if it is

(i) n-doped Silicon with Nj, = 108/cm?,

(ii) p-doped Silicon with N, = 101%/cm?®,

Takep, =2.5p,=1200 cm?/Vs and n, for Silicon is 1.5 x 101%/cm®.

[12 marks}
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Q.6 (a)

(i) The diameter of an electric cable is assumed to be continuous random variate with
probability density function:
f(x) =6x(1-x), 0<x<1
1. Verify that aboveis a p.d.f.

2. Find the mean and variance.
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Q.6 (a)

(ii) Five thousand candidates appeared in a certain examination carrying a maximum

of 100 marks. It was found that the marks were normally distributed with mean 39.5
and with standard deviation 12.5. Determine approximately the number of
candidates who secured a first class for which a minimum of 60 marks is necessary.
You may see the table given below (x denotes the deviation from the mean).

The proportion A of the whole area of the normal curve lying to the left of the ordinate

X
at the deviation E is:

L W 16 17 18

[8)

A 1093319 | 0.94520 | 0.95543 | 0.96407

[10 marks]
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Q.6(b)

(i) Perform the following operation using 2’'s complement method:
1. (18);5- (33)yp 2. —(14),,- (26),

(i) A memory system contains a cache, a main memory and a virtual memory. The
access time of the cache is 8 nsec and it has an 85% hit rate. The access time of main
memory is 125 nsec and it has a 9.5% hit rate. The access time of virtual memory of
15 msec. Determine the average access time of the hierarchy.

[12 + 8 marks]
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(i) An inductance of 0.22 H and 20 Q resistance is measured by comparison with a
fixed standard inductance of 0.1 H and 40 Q resistance. They are connected as shown
in figure below. The unknown inductance is in arm ab and the standard inductance
is arm bc, a resistance of 750 Q is connected in arm cd and a resistance whose amount
is not known is in arm da.

Find the resistance of arm da and show any necessary and practical additions required
to achieve both resistive and inductive balance.

[10 marks]
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6 (c)| (ii) A sheet of bakelite 4.5 mm thick is tested at 50 Hz between electrodes 0.12 m in
diameter. The Schering bridge employs a standard air capacitor C, of 106 pF
capacitance, a non-reactive resistance R, of 1000/nQ in parallel with a variable
capacitor C, = 0.5 uF, and a non-reactive variable resistance R,.

Balance is obtain with C, = 0.5 pF and R, = 260 Q

Calculate the capacitance, power factor and relative permittivity of sheet.
[10 marks]
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(a)

(i) Explain the two sources of magnetic moments for electrons.

(ii) Briefly describe the phenomenon of magnetic hysteresis and why it occurs for
ferromagnetic and ferrimagnetic materials?

(iii} A ferromagnetic material has a remanence of 1.0 Tesla and a coercivity of 15000 A/m.
Saturation is achieved at a magnetic field strength of 25000 A/m, at which the flux
density is 1.25 Teslas. Sketch the hysteresis curve and from the plot, find the energy
loss per cycle of the material.

[20 marks]
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| Q.7(b)| (i) Consider a hypothetical CPU which supports 16 bit instruction, 64 registers and
| 1 KB memory space. If there exist 12 2-address instruction which uses register
| reference and 12 1-address memory reference instructions, how many 0-address
instructions are possible?
(i) What are deadlock characteristics? Write the prevention techniques for deadlock.
[10 + 10 marks]
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(i) Three point charges of ‘g are placed in air at the vertices of an equilateral triangle of
side ‘d’. Determine the magnitude and direction of the force on one charge due to
other charges.

(ii) Using v . D =p, ohm’s law, and the equation of continuity, show that if at any instant

1
a charge density p existed with in conductor, it would decrease to , times this

€
value in a time 5 second. Calculate this time for a copper conductor.

[10 + 10 marks]
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Q.8 (a)[ Obtain the Thevenin and Norton equivalent circuit at terminals ab of the coupled circuit
shown in figure below,

i
) 10.£90°

[20 marks]
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(i) The cross-section of a toroid is 12 cm? and is made of material with p_ = 200. If the
mean radius of toroid is 50 cm, calculate the number of turns needed to obtain an
inductance of 2.5 H.

(ii} Show that the mutual inductance between the rectangular loop and the infinite line

b +
current shown in the figure below is M = ;—n [%} :
I, b
Qfemmmmmes t ------- -p
e— D —fe—a —»]

Also calculate the mutual inductance between wire and loop whena=b=p, =1 m.
[8 + 12 marks]
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Q.8 (c}| An electrodynamometer wattmeter is used for measurement of power in a single phase
circuit. The load voltage is 100 V and the load current is 9 A at lagging power factor of
0.1. The wattmeter voltage circuit has a resistance of 3000 Q and an inductance of 30 mH.
Estimate the percentage error in the wattmeter reading when the pressure coil is
connected

(i) on the load side, and

(ii} on the supply side.

The current coil has a resistance of 0.1 £ and negligible inductance. The frequency is

50 Hz. Comment upon the result.
[20 marks]
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