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1k

Do not write your name or registration number anywhere inside this Question-cum-
Answer Booklet (QCAB).

2. Do not write anything other than the actual answers to the questions anywhere inside
your QCAB.

3. Do not tear off any leaves from your QCAB, if you find any page missing do not fail
to notify the supervisor/invigilator.

4. Do not leave behind your QCAB on your table unattended, it should be handed over
to the invigilator after conclusion of the exam.
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1. Read the Instructions on the cover page and strictly follow them.

2. Write your registration number and other particulars, in the space provided on the cover of
QCAB.

3. Write legibly and neatly.

4. For rough notes or calculation, the last two blank pages of this booklet should be used. The
rough notes should be crossed through afterwards.
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otherwise it may be evaluated.

6. Handover your QCAB personally to the invigilator before leaving the examination hall.
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.1 (a)

Find the complete solution of differential equation (D? - 4D + 3)y = sin 3x cos 2x.

Section-A
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.1(b)| Aninductive circuit in parallel with a resistive circuit of 20 Q is connected across 50-Hz
supply. The inductive current is 4.3 A and the resistive current is 2.7 A. The total current
is 5.8 A.
Find:
(i) Power absorbed by the inductive branch.
(i1} Inductance of inductive branch.
(iii) Power factor of the combined circuit. Also draw the phasor diagram.
[12 marks]
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.1 (o)

Determine the percentage of ionic polarizability in sodium chloride crystal which has
the optical index of refraction and the static dielectric constant are 1.5 and 5.6 respectively.

[12 marks]
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.1 (d)

An energy meter is designed to have 80 revolutions of the disc per unit of energy
consumed. Calculate the number of revolutions made by the disc when measuring the
energy consumed by the load carrying 30 A at 230 V and 0.6 power factor. Find the
percentage error if the meter actually makes 330 revolutions. Also specify whether the
meter runs slower or faster.

[12 marks]
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.1 (e)| The figure shows a modified logarithmic amplifier to overcome the undesirable effects

of temperature-dependent V., and I, (reverse saturation current). Show that if the two

transistors Q; and Q, are matched transistors, then the output V,, is truly proportional
to In(V).

I

-2

[12 marks]
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.2 (a)

(i) The read access times and the hit ratios for different caches in a memory hierarchy
are as given below:

Cod Read access time Hit

ges (in nanoseconds) ratio
I-cache 2 0.8
D-cache 2 0.9
L2-cache 8 0.9

The read access time of main memory is 90 nanoseconds. Assume that the caches
use the referred word-first read policy and the write back policy. Assume that all
the caches are direct mapped caches. Assume that the dirty bit is always 0 for all the
blocks in the caches. In execution of a program, 60% of memory reads are for
instruction fetch and 40% are for memory operand fetch. Find the average read
access time in nanoseconds.
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.2 {a)| (ii) A certain processor uses a fully associative cache of size 16 kB. The cache block size
is 16 bytes. Assume that the main memory is byte addressable and uses a 32-bit
address. How many bits are required for the Tag and the Index fields respectively in
the addresses generated by the processor?
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D.2(b)| (i) Find the value of Iﬂdz, where ‘'C' is ]z| =3,
C(z—2)(z—1)
‘ [8 marks]
sz 4=
-2 (=)
p@/LU ':> AN ﬁ. { 2

oth ol Aic an gvan ot




Dq nc_)t
| Page 16 0f 80 | e

MBDE ERSY Question Cum Answer Booklet




Do not

@ MADE ERSY Question Cum Answer Booklet | Page 17080 |er
D.2(b)| (ii) Solve i yz)? + (yz = zx)% =22 - xy.
[12 marks]
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).2 (c)

Draw the circuit arrangement for power measurement in a 3-phase, 3-wire balanced
supply and load using two-wattmeter method, and show that the power factor of the
load is given by

where P, and P, are powers indicated by Wattmeter 1 and Wattmeter 2, respectively.
[20 marks]
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Q.3 (a)

Find the matrix P which transforms the matrix A = [

[C R ST G

1 3
5 IJ to the diagonal form.
bl

Hence calculate A* by using matrix P.

C]NMJ
A= A1 1 2
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D.3 (b)

The transistor shown in figure is a silicon transistor. The junction temperature increases
from 30° to 70°. If B = 30 at 30° and = 70 at 70°, determine the percent change in D.C.
bias point over the temperature range 30° to 70° neglecting change in base to emitter
voltage.
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(i) What is Hall effect? For a parallelepiped specimen having one corner situated at
origin and externally applied electric field causing current in positive

x-direction as shown below:

State what happens when magnetic field B, is applied in positive z-direction in
reference to Hall voltage. Determine electron mobility relation using Hall coefficient

and conductivity (o).
[10 marks]
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Q.3 (¢)

(ii} What is Meissner effect and how it can be used to justify negative susceptibility of
superconductors? How critical field, H . for a superconductor material varies with

temperature? Explain briefly factors that affect transition temperature of
superconductor.
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Q4 (a)

In the network of below figure, the switch K is closed at time ¢ = 0, a steady state having
previously existed. Obtain the expression of current in the resistor R using Thevenin’s
theorem. ' '

R] R2 Ll I‘Z ;
A'A'.A‘A' A'A A A m i fm\
0 08 1H 1H

100V = R, 2100 R210Q
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.4 (b)

(i) Inalow-voltage bridge designed for the measurement of permittivity, the branch ab
consists of two electrodes between which the specimen under test may by inserted;
arm be is a non-reactive resistor R, in parallel with a standard capacitor C,, arm cd is
non-reactive resistor R, in parallel with a standard capacitor C 4+, armda is a standard
air capacitor of capacitance C, without the specimen between the electrodes, balance
is obtained with the following values :

C, = C, = 120 pF, C, = 150 pF, R, = R, = 5000 Q with the specimen inserted these
values become C; = 200 pF, C, = 1000 pF, C, = 900 pF and R, = R, = 5000 €. In each
test w = 5000 rad/sec. Find the relative permittivity of the specimen.

[12 marks]
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Q.4 (b)| (ii) A CRT has an anode voltage of 2000 V and parallel deflecting plates 2 cm long
and 5 mm apart. The screen is 30 cm from the centre of the plates. Find the input
voltage required to deflect the beam through 3 cm. The input voltage is applied to

the deflecting plates through amplifiers having an overall gain of 100.
[8 marks]
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2.4 ()| Determine the small-signal voltage gain, its input resistance and the largest allowable
input signal. The transistor has V,=1.5V, KJ, [%) =0.25mA/V2and V,=50V. Assume

the coupling capacitors to be sufficiently large so as they act as short circuits at the
signal frequencies of interest.

15V
—10kQ

_I_

R; =10 MQ
R, =10kQ

[20 marks]
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Q.5 (a)

Consider a 2-way set associative cache memory with 4 sets and total 8 cache blocks (0-7)
and a main memory with 128 blocks (0-127). What memory blocks will be present in the
cache after the following sequence of memory block references if LRU policy is used for
cache block replacement? Assuming that initially the cache did not have any memory
block from the current job.
0539701655
[12 marks]
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Q.5 (b)

Obtain the partial differential equation from function f(xy + z, x> + 2 - 2%) = 0.
[12 marks]
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Q.5 (c)

Figure below shows the two identical parallel-plate capacitors connected to a battery
with switch S closed. The switch § is opened and the free space between the plates of the
capacitors is filled with a dielectric of dielectric coefficient K = 2. Find the ratio of the
electrostatic energy stored in capacitor C, to electrostatic energy in capacitor C, after
the introduction of the dielectric.
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Q5(d)

Figure below shows a network with mutual coupling. .
X, =25Q

s |
50 % 100
10vE) 200

=40

AAAA
wyy

(i) Find the current in the 10 Q resistance. Assume that inductor have negligible
resistance.
(ii) If the direction of winding of one of the coils is reversed, find the current in the 10 Q

resistance.
[12 marks]
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.5 (e)

Consider a common-emitter circuit using a BJT having I, =107%° A, a collector resistance
R.=6.8 kQ and a power supply V..=10Vand V. =32V.

(i) Find the positive increment in V. (above V) that drives the transistor to the edge
of saturation, where VCE(Sat) =03V.

(ii) Find the negative increment in Vg, that drives the transistor to within 1% of cut-off
(ie.to V,=099 V).
[Take V=25 mV] [12 marks]
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L.& (@a){ (i) Compare RISC and CISC architecture.

(ii) State and explain the instruction and data stream types based on Flynn’s
classification.

(iii) Consider the process table with time quantum ‘4’.

b, Arrival time Burst time
1 2 5
2 4 3
3 1 6
4 i2: 2
5 3 el

What is the average TAT and average WT using Round Robin scheduling?
[4 + 8 + 8 marks]
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Q.6 (b)| Find the Fourier series of f(x),
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6 (c)

(i) The number of atoms in a volume of one cubic metre of hydrogen gas is 9.8 x 10%.
The radius of hydrogen atom is 0.53 A. Calculate the polarizability and relative
permittivity of the hydrogen gas.

(ii) The magnetic field in a piece of copper and another piece of Fe,0, is 10® Am™. Their
magnetic susceptibilities are -0.5 x 10~ and 1.4 x 10 respectively. Compare the
flux density and magnetization in the two pieces.

[10 + 10 marks]
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Q.7 (a)| For the notch-filter network, determine the y-parameters.
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7(b)| (i) Find the resistivity of

1. intrinsic Silicon and

2. p-type silicon with N, = 10'6/cm?.
Use n, = 1.5 x 10'%/cm® and assume that intrinsic Silicon p, = 1350 em?/V-s and

u, =480 cm?®/V-s and for doped Silicon p, = 1110 cm?/V-s and u,, =400 cm?/V-s and
comment on result.

(Note that doping results in reduced carrier mobilities).

3 [10 marks]
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7 (b)

(ii) For the transistor pair circuit is shown in below figure. Both the transistors have dc
current gain B of 30. In the circuit V.= +12V, R, = 1.5 kQ.
1. Find the same value of R, needed to bias the circuit such that Vi;,, =5V for
transistor T,

2. With the value of R, as obtained above, determine the value of VCEQl'

(Assume both T, and T, are Si transistors)
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7 (c)

(i) Find the directional derivative of f= x? - y* + 22* at the point P(1, 2, 3) in the direction
of the line PQ where Q is the point (5, 0, 4). Also calculate the magnitude of the
maximum directional derivative.

(ii) What is phantom loading? What is the advantage of it?

[14 + 6 marks]
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Q.8 (a}| (i) Verify Cayley-Hamilton theorem for the matrix A= [2 3] and find its inverse. Also

express A® - 4A* - 7A3 + 11A% - A - 10 as a linear polynomial in A.
(ii) Find the area of the tangent cut-off from the parabola x* = 8y by the line x - 2y - 8 = 0.
[10 + 10 marks]
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Q8(b)| F(x,y,z)=yzi—xz]+k.Let’s be the portion of surface of the paraboloid z = 4 - x2 - 2

which lies above the first octant, and let ‘C’ be closed curve C = C, + C, + C,, where
curves C,;, C, and C, are the three curves formed by intersecting ‘s’ with the xy, yz and xz
planes respectively so that C is boundary of ’s’. Orient C so that it is traversed CCW
when seen from above the first octant.

(i) Setup and evaluate the loop integral (}SF dr by parameterizing each piece of curve C.
C

(ii} Verify using Stoke’s theorem that loop integral éf—"' dr is equal to surface integral
C

[[PxE-&.
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(i) The electrical conductivity and electron mobility of aluminium are 3.8 x 107 (Q-m)~!
and 0.0012 m?/V-s, respectively. Calculate the Hall voltage for an aluminium
specimen that is 15 mm thick for a current of 25 A and a magnetic field of 0.6 T.
Given that field is perpendicular to current.

(ii) Briefly explain why the ferroelectric behavior of BaTiO, ceases above its ferroelectric
curie temperature.

(iti) Name the types of polarization and briefly explain the type of materials and about
mechanism by which dipolar are induced or oriented by the action of an applied
electric field. For gaseous-argon, solid LiF, liquid H,O, what kind(s) of polarization
is/are possible?

[6 + 4 + 10 marks]
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