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Q.1 (a)

A and B are two matrices with same number of rows.
(i) Compare the rank of A and the block matrix [A B].
(ii) If B = A% how do these ranks compare? Explain with reasoning.

(ii1) If A is m % n of rank r, what are the dimensions of null-spaces of A and [A A]?
[3 x 4 marks]
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Q.1 (b)| Aninfinite cylinder has a surface current K, find the magnetic field B, inside and outside

the cylinder when K is
(i) flowing vertically along length.

(ii) flowing around the cylinder.

[6 + 6 marks]
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Q.1 (¢)| Theinputtoa wattmeteris12 A, 250 V at unity power factor. The current coil resistance
is 0.1 Q and pressure coil resistance is 6.5 k€. Calculate the percentage error due to
resistance only in each of the methods of connection. Also determine at what load current,
the errors can be equal for both the connections.

[12 marks]
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Q.1 (d)| Simplitfy the Boolean expressions:
1) (X+Y)X+Y)(X+2Z)

(i) XYZ 4% XYZ+XYZ
[6 + 6 marks]

_‘3‘9'@ (1) (x+Y) (X49) (X+2) = (RX+XeF 4 YoX4YoF) (F72)
B x =X . YT=0 So

|

(x+ %F + xy ) (F+7%) = G’*’('*YHN”_ - (K47 {
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Q.1 (e)

The zener diode has specifications:

V,=68Vatl,=5mA,r,=20Qand I, =0.2mA
Find the line regulation resulting from 1 V change in V, . Also, find the load regulation
for a load resistance R, that draws 1 mA current.

V. 4 (10£1V)
R=05kQ

[12 marks]
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Q.2 (a)| (1) What is swamping resistor? Why is it used in ammeters?

(i) A circuit consisting of a coil, a resistance and a variable capacitor connected in series
is tuned to resonance using a Q-meter. If the frequency is 500 kHz, the resistance
0.5 Q the variable capacitor set to 350 pF and the Q-meter indicates 90, then find the
effective inductance and resistance of the coil.

(iii) A 0-1 A moving-iron ammeter has an internal resistance of 50 m€2 and inductance
of 0.1 mH. A shunt coil is connected to extend its range 0 - 10 A for all operating

frequencies. Find the time constant and resistance of the shunt coil.
[5 + 5 + 10 marks]
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Q.2 (b)| (1) 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.
[6 + 6 + 8 marks]
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Q.2 (c)| Consider a solid in the shape of a cone. It is bounded by a sphere of radius ‘a” centered
at the origin. The cone has vertex at origin, vertex angle ‘20" and slant height ‘a’

(i) Find the mass and centre of mass (C.O.M.) of the solid. (Assume density = 1)

(ii) Let U be the boundary of the conical lower surface, S the upper spherical cap of the
solid. Use the divergence theorem to compute the upward flux of F = zK through

U and S. [For part (ii) take a = J2, vertex angle to be g]

[8 + 12 marks]
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Q.3 (a)

(i) Pointcharges Q, =1nC, Q,=-2nC, Q,=3nCand Q, =-4nC are positioned one at
a time and in that order at (0, 0, 0), (1, 0, 0), (0, 0, -1) and (0, 0, 1) respectively.
Calculate the energy in the system after each charge is positioned.

(ii) Current flows through a truncated circular cone of conductivity 6 =10* (S/m). Left
radius of cone is a =1 cm, right radius of the cone is b = 2 cm and length of the cone
is L = 0.2 m. Assume that this resistance is fed by DC voltage as shown, what is the
resistance of this cone structure?

-
P

[8 + 12 marks]
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Q.3 (b)

(i) Differentiate between

1. Circuit switching and packet switching.

2. IPv4 and IPvé.

(1i)) What is the TCP/IP model? Explain the protocol layers for this model.
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Q.3 (c)| (i) Inalow voltage Schering bridge designed for the measurement of permittivity, the
branch ab consists of two electrodes between which the specimen under test may be
inserted; arm bc is a non-reactive resistor R, = 5000 Q in parallel with a standard
capacitor C,, arm cd is a non-reactive resistor R, = 5000 Q in parallel with a standard
capacitor C, , arm da is a standard air capacitor of capacitor C,. Without the specimen
between electrodes, balance is obtained with C, =150 pF, C, = C, =120 pF. With the
specimen inserter these values become C, = 900 pF, C, = 200 pF, C, = 1000 pF. In
each test ® = 5000 rad/s. Find the relative permittivity of the specimen.

(ii) An analog voltmeter uses external multiplier settings with a multiplier setting of
20 kQ, it reads 440 V and with a multiplier setting of 80 k€2, it reads 352 V. Find the
voltmeter reading for a multiplier setting of 40 kQ.

[12 + 8 marks]
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Q.4 (a)

Function f(f) is given as,

T
f(f)zl; UEt{E

T
= -1, > LiER Also, f(t)=f(t+m).
(i) Find the Fourier series of f().
(ii) Find a solution to x(¢)+ x(t) = f(f).
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Q.4 (b)

(i) Find the z-parameters for the 2-port network shown,

joM
™

- O D —

(ii) For the circuit shown, what should be the value of load resistor R, __, so thatit absorbs
maximum power and then, what would be the power absorbed by R, _.?

36 V

[10 + 10 marks]
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Q.4 (c)

(i) What are the common ways to improve the CMRR of an emitter (source coupled)
differential amplifier?

(ii) Find the differential gain and (W/L) of all transistors in the circuit below, Q, and Q,
are matched, Q, and Q, are matched, all transistors have V,, = 0.2 V,

uwC =400uA/VZu C =100pA/V2and V, = ‘v AP‘ - 3.6 V (Ignore channel width

n 0x P ox

modulation).

s
Ve °—| s I l:J Qs

Vi n—| l:l Q, Q;,_I:l l—a v,
(P 200 pA
2V

é&?‘ﬁﬁ@ Wayg o jm pAOYE (?Mﬂﬂ'-?
| g w2 ,‘im,-.}:.-#aﬂfe Re 1A .f:ufa,fdf.

Laar . A
al4d [oacled V4 RE iy il

[5 + 15 marks]

¢+ CMRR  Impioves Whed

Bt Qe Hﬁc bounte 1

Gemf& ._b TTFP}QEE Rg LLuIU&El CL!'ETH’)'E };.fau'ﬂzf' ,
e CMRE Ip  also fmfmdw/ 50 adding g followes [e: acbat@
ouullty ollowes  tLick would oclute  OuApd Jusped Quits.

L tay Hfp o

@E) (ven Voy = 62V , Mplow = Yo MA[VE Mp tox = (b 1p) v -

, LUV
f_,’__q an '~~Jyﬂ$

LT = 4 Jeler (@f_) Vi, 5 b

.

7Ly XY
""2.1.-"

i it 31l B o ® Rt g5 . |t e PPpn

Scanned with CamScanner



Do not

MADE ERSY Question Cum Answer Booklet ‘ Page 36 of 75 |\ en

this margin

b
lmmo ¢ O'S. X 4od FfD" ( Lt)-) 0'1L

L
OJJG ([:-‘-j)i . l#*f'

Scanne d with CamScanner



MADE ERASY Question Cum Answer Booklet

Do not

Page 37 of 75 |™en

this margin

Scanned with CamScanner



MBAEDE ERASY Question Cum Answer Booklet ‘ Page 38 of 75

Do not
write in
this margin

Q.5 (a)

A 4-way set-associated cache memory unit with a capacity of 16 kB is built using a block
size of 8 words. The word length is 32 bits. The size of the physical address space is

4 GB. Find the length (number of bits) of TAG field.
[12 marks]
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Q.5 (b)

For the diode circuit shown, the potential barrier for diode is 0.7 V. Find V, and V..

+10V

[12 marks]
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2le?

Q.5(c)| (i) Evaluate j
{

>—dz, where Cis the circle with radius 2 and center at origin.
z

2z+1
22 4z

(ii) Evaluate I dz using Cauchy’s integral formula, where Cis |z| = 0.5.
L

[6 + 6 marks]
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Q.5 (d)] Two elements A and B form a compound AB which crystallizes in the Sodium Chloride
structure. Assuming the atoms may be considered as hard spheres of radii r, and r,,
show that atoms along a cube edged cannot touch each other as soon as the ratio of the

radii is larger than 2.414.
[12 marks]
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Q.5 (e)

In a Wheatstone bridge, the values of resistances of various arms are P =1000 €2, Q =100 €,
R =2005 € and S =200 Q. The battery has an emf of 5 V and negligible internal resistance.
The galvanometer has a current sensitivity of 10 mm/pA and an internal resistance of
100 Q. Calculate the deflection of galvanometer and the sensitivity of the bridge in terms
of deflection per limit change in resistance.

L [12 marks]
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Q.6 (a)

(1)

(ii)

For an unknown material, which has a simple cubic lattice and lattice constant
a = 0.5 nm, the | vs E and v vs E plots are given. Using the classical Drude model,
determine the valence of atoms in this material.

Also, redraw the plots | vs E and v vs E, if the valence is now 3 and structure is BCC.
J(A/ sz} } v(cm/s)4
256 x 10’ 10°

- = E(V/cm) -
10 10

For a p-n germanium abrupt junction, let the conductivity of the bulk p-region be
10* Q' m™! and that of bulk n-region is 100 Q' m™L. In thermal equilibrium, the
voltage drop across the barrier layer is 0.5 V. Calculate the capacitance of the junction

= E(V/cm)

if its circular cross section has a diameter of 0.15 mm. Also, calculate the capacitance
for a reverse voltage of 3 V. (n, = 0.36 m?/V-s, p, = 0.17 m*/ V-s).

(iii) Why are metals transparent to high-frequency X-ray and y-ray radiations?
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[8 + 8 + 4 marks]
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Q.6 (b)| (i) Explain the role of following parts in a Cathode-Ray Oscilloscope (CRO).

1. Time Base Generator 2. Blanking Circuit
(ii) Inthe screen-pattern oscillograms shown, a sine-wave signal of unknown frequency
is connected to the vertical input terminals of the oscilloscope and a 60 Hz voltage

is connected to the horizontal input. State the frequency of unknown signal in each
case.

AR

(iii) Explain the working principle of electromagnetic flow meters.
[8 + 6 + 6 marks]
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Q.6 (¢)

Find the A, A., R., R, and A~ of the equivalent amplifier by series cascading
Amplifier-1 and Amplifier-2.

Amplifier-1
T Aype =500 V/V
Ui R.=1MQ
-0 RD =2kQ

oy A
REp s J
1.'* ?'. 1: I.l: S 5

12,0:: AUV

M\i,}rd |

Amplifier-2
Ayoc=10V/V +
R, =3kQ Vg R,=
R, =400 O -
| —| Avp < loV/V
RU = WA
o= Yo
—-—-‘-'---_._._--"_-_._—_“—‘ |
! B i

4 kQ

[20 marks]
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Q.7 (a)| (1) Brietly explain the use of following network devices:
1. Repeater 2. Bridge 3. Router

(1) Whatis a process? Explain the different process states with the help of a process life
cycle.
[9 + 11 marks]
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Q.7 (b)| (1) Find the Taylor series of In(1 + x) centered ata = 0.
(ii) Determine the radius of convergence of this Taylor series.
(ii1) Use the first two non-zero terms of the power series you found in (i) to approximate

]nE.
2
(iv) Give an upper bound on the error in your approximation in (iii) using Taylor’s
PP y PP & ~ay
inequality.
[8 +4 + 2 + 6 marks]
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Q.7 (c)

(i) For the network shown, find

1. the transfer function H(®) =

2. the magnitude of H at w, =1 rad/s.
1Q

WW
+
IeD 1Q 1H 1F= 1Q%2V,

==

(ii) Find the equivalent resistance between terminals a and b (All resistances are equal).

L+
d

30 Q

Q =

[12 + 8 marks]
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Q.8 (a)

(i) Find R, to establish a drain voltage of 0.1 V. What is the effective resistance between

drain and source at this operating point?

V,=1V and k(%) =1mA/V?.

Vop=to V
'}
I} é Rp
— e VL:I

(ii) For R; =4.7MQ, R, =Rg=R; =15kQ, R, =100kQand g, =1 mA/V.Find C;, C.,
and C, for a lower cut off frequency f; = f, of 20 Hz and other pole frequencies,

fp,=1Hzand f, =4Hz.

d‘x %
i
0

[8 + 12 marks]

Scanned with CamScanner



MADE ERASY Question Cum Answer Booklet

Do not

Page 67 of 75 |"™e™n

this margin

Scanned with CamScanner



MADE ERASY Question Cum Answer Booklet

Do not

Page 68 of 75 |“™en

this margin

Scanned with CamScanner



MADE ERASY Question Cum Answer Booklet

Do not

Page 69 of 75 |"™e™n

this margin

Scanned with CamScanner



MBAEDE EASY Question Cum Answer Booklet ‘ Page 70 of 75

Do not
write in
this margin

Q.8 (b)

(i) Given page referencestring:1,2,3,4,2,1,5,6,2,1,2,3,7,6,3,2,1, 2,3, 6. Compare
the number of page faults for LRU and FIFO page replacement algorithms (4 frames
page).

(ii) Run through the given code and state the output.

# include <stdio.h>

int foo (int* a, int* b)

{
int sum = *a + *b;

*h = ﬂ:a;

return *a = sum - *b;

}

int main ()

{
inti=0,j=1,k=21
[=i++ | | foo (&j, &K);
printf (“%d %d %d %d”,i,j, k, ),

return 0;

[12 + 8 marks]
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Q.8 (¢)

Suppose a dielectric has a complex dielectric constant givenby ¢, = ¢,. + &, where g
refers to the dipole orientations and €. is a real quantity referring to the electronic and
ionic polarizations. Assume that E: , is determined by a simple relaxation time 7. Consider

the space between two parallel metal plates filled with this dielectric. If the distance
between the plates is 1 m, show that effective admittance of the condenser per m? plate
area is equal to

e —1
= e |e,; +1+—22
Y.* } ﬂ'|: el 1+}{!}T:|

[20 marks]
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