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Q.1 (a)| A current (in Amp) of 0.5 + 0.3 sinwt - 0.2 sin2 ot is passed through the circuit shown.

Determine the reading of each instrument if m = 10° rad/s.
1 mH 1kQ

o1+ () ()

Moving Hot
)
—0——0O

coil wire
Electrostatic

[12 marks]
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Q.1 (b)

Suppose two 6-sided dices are rolled simultaneously. Consider the events:
A ="odd on dice-1’ B =“odd on dice-2’ C ="odd sum’
Are A, B and C pairwise independent? Are they mutually independent?
[12 marks]
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Q.1 (c)

What are metamaterials? State characteristics of ditferent types of metamaterials.
[12 marks]

}
| % Thae f/‘-'-Fﬂ medo’ ol (alof —pat Cf_@fagﬂxw-ﬁl{i c:,f rna.ﬁ/?-b—l
DL bogond it e fee in maline ketomatosiale ax axificalty p,»r.:_feq
C&uf.m_uil. malegialz ftad detive —Heir tgﬂ_gf(&;flbd ,(mm Indernal wt-«ftfof
| - Ahucuse Takar Hon Uawical  tauposton foond in valu val walivik

L il
e Et[ engineeriug Mo ma’ﬁ‘“"i of Huse  ng gt e frto
losissal onclitectune g geoweiy , 0t o o

| inltg &f +he wedawalitinl s posrtive.
Se1IZLES

" Taws medo v alo Lnls am:ﬂmﬁf'ﬂ, pro
~ivable in elu mal wolsialk

Cloryaole AT of ob‘]qefm:t

Lfﬁaﬂda /?-Lf'ra(‘_ﬁbﬂ_-r# Tn Aowe wmectowaltiall Jm%a*ua Gefral '
oCcLi ,ﬁ-uth-—?-ha:'l {lw 51140? oty Fladfa:{'(guf& 5’&:}& ertt  back Lk
Qb M ewla(s -—M ’E,—i-ft.!{!;! WAL -

B gt | _: _'
3 kﬁjfﬂuﬁﬂd 1 . e

e il e atol

.*'4{ o -—JIECJ.L{LD j;‘I,i'-'? 4

;'mCJ'D'F"“f {’lgrtd :.f{j

Ao s/

w)a.‘.d Hae O et Jo Q ol 41'?5'__ jecd ,{Ughj; gflt}w.doj—ﬂﬁ G&jeﬂ
1 D&é}‘:‘ﬂaj Tt Dj L’J:JFO‘*JT

3 e{ [QJ-LE oA dice Pkﬂuldﬁ (tw r’k?\jrm”jf«'(,
- aHon at ﬁwﬂh M G‘D@"f a,u..r Ejf"ﬁ“'ﬁ ;ﬁmmltﬁﬂ
leud allowds “o Wlewd ofject muth Auolley

on e ;LDM
_ 9,

' ME{

o nm Hwod ﬂ.?wlﬁr‘i. QPJJ(aJ [onh Would Mo pe

. AcovdHe meto MEM";'H fatomale 4ialé
anjﬁﬁ Loaue Pﬁmbmfr}ﬂ /guth

'{L\-‘:’-& '.?Elf"* he ,L:ﬂ;?D’ --I{“

vadal  found (yut

'{TO’ € Yron menta p7, H-.-_}f_{

Scanned with CamScanner



MADE ERASY Question Cum Answer Booklet

Do not

Page 6 of 75 | "M€"

this margin

Scanned with CamScanner



MBADE ERASY Question Cum Answer Booklet | Page 7 of 75

Do not
write in
this margin

Q.1(d)

A conducting triangular loop carries a current of 10 A. Find H at (0, 0, 5).
Y 4

[12 marks]
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Q.1 (e)

g .
—, Input
Y;

resistance and the largest allowable input signal. The transistor parametersare V,=1.5V,

For the given amplifier circuit, determine the small-signal voltage gain

k; (1’%) =0.25mA/V* and V, =50 V.

s
+15V
R, =10 kﬂ%

8

D
=
o
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—
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[12 marks]
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Q.2 (a)| (i) For the pseudo square x* + y* =1, calculate the area A.

(s

by

(.
et

(i1) Use Euler’'s method to estimate the value at x = 1.5 of the solution of

dy _
dx

Y = y2 =2

for which initial value of y is -1. Take step size 0.5.
[14 + 6 marks]
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Q.2 (b)

(i) Given I:fl =24, + 6ﬁy +4a, A/m in the region y - x <2 where pn, = 5u,,. Calculate:
1. j‘:{] and 51 ,
2. FIZ 7 ﬁjffz and EZ in region y - x = 2, where s = 2.

(ii) The figure represents the cross section of two spherical capacitors, determine their
equivalent capacitance.

a=1mm, b =3 mm, ¢ =2 mm, E.=25 £,=3.D

r] r2
«‘ ]

B

b b

[12 + 8 marks]
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Q.2 (¢)| A balanced, three-phase delta-connected load on a400 V, 50 Hz supply has an impedance
of 5 +j7 Q/phase. The current coil of a watthour meter IV, is connected in the line R and
that of a watthour meter IV, in line Y. The volt coils of the two instruments have a
common connection on line B, but have their terminals cross-connected, i.e. the volt coil
of W, is connected to line Y and that of W, to line R. Show that the reactive kVAh of the
load may be determined from the reading of either watt hour meter, and calculate the
watthour meter reading and the total reactive kVAh if the time interval is 1 hour. Would

this method apply to an unbalanced load?
[20 marks]
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Q.3 (a)| The transistor of the circuit, shown in the figure below, is made up of silicon and it has
B=99, and VBE(active) = 0.7 V. Determine the value of I ,. Assume that the leakage current

ICQ is negligible.
+5 V +10V
500 k€2
30 kQ L

60 kQ
+5 V o—A\WN =

20 kO f 006

-5V

[20 marks]
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Q.3 (b)

d
Let P(D) = D?+ bD + 5, where D = PTR

(i) For what range of the values of b will the solution to P(D)y = 0 exhibit oscillatory
behavior?
(i1) For b =4, solve the DE's.
1. P(D)y=4¢*sint 2. P(D)y=4¢e*cost
(iii) For b = 2, what o does P(D)y = cos wt have the biggest response?
[4 + 10 + 6 marks]
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Q.3 (c)| (i) Consider a solid containing N identical atoms per m?, the polarizability of the atoms
is ‘0 Farad m? Assuming a Lorentz internal field, derive the Clausius-Mossotti
relation.

(ii) A specimen of pure annealed copper has a resistivity of 1.56 x 10 ohm-m at 300 K.
If nickel is added to copper, the resistivity increases by 1.25 x 10~ ohm-m per added
atomic percent nickel. Similarly, silver increases the resistivity of copper by
0.14 x 10® ohm-m per added atomic percent. For an alloy of 0.2 atomic percent nickel

and 0.4 atomic percent silver in copper, what is the theoretical resistivity of the alloy
at 300 Kand 4 K ?

[10 + 10 marks]

BVEI 05 A L Uros Pak . uxe. ~——D

dlgne. , X - Fgfﬂhi'}l-.’{y’fﬂ-? “10 adomrs , N - rin-oﬁaﬁw;/m.’i

— e i ;
Qud €l = Aoredz iplesual ‘ﬁ‘a-Jc:J r:LufJ e folons Qebr00 -
— — 7 -
Aro, We kwow E!- E +_° , . E'= Eleciaic fo)s
:‘_)EQ . *FfJaPtu.n-f

04 H /f‘l'br'r:?@ Puf ' % @

b 2= |'S¢ 62 Aam of Amle | §

= F3T 1S

(<

e = O 1Y 1§ oo /c;d:ﬁqu_-r.g:!uaﬂ_

.Lihhﬁhﬁhhlﬁliﬂhhillhllii-ﬁnﬂi&fl

Scanned with CamScanner



Do not

Page 27 of 75 |Witei

this margin

MBAEDE ERASY Question Cum Answer Booklet

q(-i..l - q

I S ¢ fﬁg +

|

M= E’Si-iu

—

W86 ohm-m

Scanned with CamScanner



MADE ERASY Question Cum Answer Booklet

Do not

Page 28 of 75 |“™e™n

this margin

Scanned with CamScanner



Do not
@ MBDE ERASY Question Cum Answer Booklet | Page 29 of 75 f,:ff;:,.gm
Q.4 (a)| (1) Whatis an operating system? What all tasks does it perform?
(ii) Consider a pipeline having 4 phases with duration 60, 50, 90 and 80 nS. Given latch
delay is 10 ns.
Calculate:

1. Speed up ratio.
2. Pipeline and non-pipeline time to perform 1000 tasks.

3. Throughput for pipelined execution.
[8 + 12 marks]

@L‘@ @(Fﬁhg &ﬁﬁ'}flﬂ]-& TL A a cgﬁa/‘f‘bﬂqfl? !n,s-faﬂeJ 'n 4’79;:4— y
i o) : [
L:Nu‘t; infes faces bedwoees) ey Qs layo'Wake

Jo wwite

mufum
vt iosall Fhes) trey have
éath £ individual epefation he [ gl

It alto Jacilrakis Memor Wﬁwj | frocedt Mﬁwd <
Tast pesgorus 6(7 pe @
&@-__lﬁcf_ﬂg 9 Tt kejf Utet 4o faoviole Yaious rdr‘é‘rﬁ aud d"éﬁfg
UQ"”'”LI b@ Fﬂﬂ“’d’g on Iy fate do (el o progrom:

3T Plebausuad 5 T pairtasia fle table Gyt

J e

D ey wasageont 1 To fpecd ot fefrance P, 0
A u]al;J; +he mvau7 SO'H?Jj' ¢PU | 2aton Tncieade alto

I't e Lk eA 'Hﬂaf CPU L@u.;'ll be GL*fl"(ﬂcdeq[ q;"g.m,

0 Ilo M O3 ke Goeof T/o by PWH? Seyutied
COM“O, ﬁ;'d\@-ﬁ 40 I/ﬂ n Witk eath (ql!;(;.l.fn{ tA ptaw /I{-‘f'

8 oot glmals \
‘i.t';!fq.tl&ﬂr_ L0

Scanne d with CamScanner



MBAEDE ERASY Question Cum Answer Booklet

‘ Page 30 of 75

Do not
write in
this margin

[

Frwicelicton  tonictoncs 05 dedeets (lanios €
6f (?tmo.ﬁo! 'n -y!-h( LOnfUE'l QMJ QG(HOLJ}(_ ¢

f",&;:uaﬁon auq' a/zo PM)Ur'df_ ?’meeﬂ/ p

of Wkith rﬂmlaf
(1heY ﬂf(ff'ﬁ‘ﬂ7

BN fef he Raue -

- s Ao ns
Cack Ue oy Now Plpeling. 1 Typ = G071 500519

M Caﬂ( Hme fef Fff!H“-!- *’Tf; = Nﬂf(ég’ﬂ‘, ; o)1l T &fmr fue,

To=  JontA oyl = /ot




MADE ERASY Question Cum Answer Booklet

Do not

Page 31 of 75 |™e™n

this margin

Scanned with CamScanner



Do not
e MBDE ERSY4Y Question Cum Answer Booklet ‘ Page 32 of 75 :",‘;Eff;:,.gm

Q.4 (b)| (i) A current transformer with a bar primary has 300 turns in its secondary winding.
With 5 A flowing in the secondary winding, the magnetizing mmf is 100 A and iron
loss is 1.2 W. Determine the ratio and phase angle errors. Given that the resistance
and reactance of the secondary circuit are 1.5 Q and 1 Q respectively, including the
transformer winding.

(ii) Discuss methods and design features to reduce errors in C.T.

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

(i) For the given RLC circuit.

1. Plot the real and imaginary part of impedance Z,, of the circuit as a function of
frequency .

2. Find the frequency at which real part of the impedance reaches its maximum
and also {Req}max value.

3. Find the quality factor Q.

R=1¢€
AC source

C=16pF ==
(©) ¥

L=40nH

(ii) For the given circuit, determine the power absorbed by the independent voltage
source using

(@) Mesh current method
(b) Node voltage method.

-

WV 040
L N ’
—@ ), O

200mA
woﬂf 022500 0, 25000 %2@0 Q

[12 + 8 marks]
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Q.5 (a)

e —=d,

1 2 3 ; 1 1 4
M=|3 2 1 ,M'lzﬁ a 7 -8
2 -1 -1 b 5 4

(i) Compute the determinant of M.
(ii) Find a and b for the matrix M,

(iii) Find the solution ¥ =< x,y, z > to

x+2y+5z =0
SX 2y =g
2x-y-z=3
as a function of t.
(iv) Compute ﬁ=%'

[2 +4 + 4 + 2 marks]
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Q.5 (b)

Use superposition method to find the current 7 in the circuit.
1.8 Q
2 WW
10 Q
15 AQ}) 12 (1204 2140 15Q
50V

[12 marks]
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Q.5 ()

What is the Larmor frequency and its role in MRI? Calculate the larmor frequency for
a 'H nuclei in a magnetic field of 1.41 T. The magnetogyric ratio is 2.6752 x 10° T-1 s71.
[12 marks]
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Q.5 (d)

The coil of a 150 V moving iron voltmeter has a resistance of 400 €2 and an inductance of
0.75 H. The coil is made of copper which has a resistance temperature coefficient of
0.004 per °C. The current consumed by the instrument when placed ona 150 V dc supply
is 0.05 A. The series resistance of the voltmeter is of Manganin with a resistance
temperature coefficient 0.00015 per °C. Estimate the

(i) temperature coefficient of the instrument.
(ii) alteration of the reading between direct current and alternating current at 100 Hz.

(iii) capacitance necessary to eliminate this frequency error.
[4 + 6 + 2 marks]
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Q.5 (e)| A platinum resistance thermometer has a resistance of 100 Q at 25°C. Find its resistance
at 50°C. The resistance temperature coefficient of platinum is 0.00392 Q/Q/°C. If the

thermometer has a resistance of 200 €2, calculate the value of temperature in °K.
[12 marks]
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Q.6 (a)

(i) Differentiate between the following:
1. Anisotropy and isotropy.
2. Crystalline and Amorphous.
3. Allotropy and catenation.

(ii) State the types of point defects in solid solutions. What are the factors that determine
the degree of impurity in a solid?

(iii) Germanium forms a substitutional solid solution with Silicon. Compute the weight
percent of Germanium that must be added to Silicon to yield an alloy that contains
2.43 x 10%! Ge atoms per cubic centimeter: The densities of pure Ge and Si are 5.32
and 2.33 g/cm?, respectively.

(Atomic wt. Ge = 72.61 g/mol, Atomic wt. Si = 28.08 g/ mol)
[6 + 8 + 6 marks]
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Q.6 (b)] (i) A germanium diode is operated at 20° C. A reverse bias of -1.5 volts results in a
current of 70 pA. What is the current flow for a forward bias of 0.2 volts at 20° C
and at 40° C.

(ii) A pn-junction diode has the doping profile shown. Assume x> x, .
1. What is the built-in voltage across the junction?

2. Invoking the depletion approximation, sketch the charge density p versus x inside

the diode.

3. Obtain an analytical solution for the electric field, E(x), inside the depletion region.

Nl B0,
'y

o
Nj
2

= X

[6 + 14 marks]
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Q.6 (c)| (1) With the help of a block diagram, explain the principle of operation of a digital
multimeter.

(i) Aneight-bit D/ A converter has a full-scale output of 5 mA and a full scale error of

+0.25% of full scale. Determine the range of expected analog output for a digital

input of 1000 0010.
[15 + 5 marks]
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Q.7 (a)

(i) State the Tellegen’s theorem. Find I_in the network using the theorem. Also find the
power absorbed by element 1.

I +12V_ ]
L Lme l|3A
- -
31v(:) 5|19V 326V

(ii) Draw the oriented graph of the network. Determine incidence matrix and find the

v, and v,.
1A
)
o/
10 Q 10 Q
+——MW MW— +
10 Q
0, 2100 N 10QZ 0,
2V
[6 + 14 marks]
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Q.7 (b)

(i) Compare horizontal and vertical micro-programmed control unit.

(ii) Consider a hypothetical control unit which supports 4 K words. The hardware
contains 64 control signals and 16 flags. What is the size of control word used in bits
and control memory in byte using horizontal programming and vertical

programming?

(iii) Show a flowchart algorithm to find the largest among three different numbers

entered by the user.
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Q.7 (¢)| (1) What are quantum dots and its advantages with respect to solar cell design?
(ii) Explain Josephson effect and illustrate some practical applications of it.

(ii1) What is seebeck effect? The corresponding temperature of a thermocouple for
11.167 mV is 207° C, while the same thermocouple generates 11.223 mV for 208° C.
Find the temperature corresponding to 11.191 mV generated by this thermocouple

(accurate to two decimal places). (Assuming linear interpolation)
[6 + 8 + 6 marks]
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Q.8 (a)| (i) Deftine locality of reference with respect to memory.
(ii)) Whatis virtual memory? Explain with an example the purpose of paging technique.

(ii1) A computer has a cache, main memory and a disk used for virtual memory. An
access to the cache takes 10 ns. An access to main memory takes 100 ns. An access to
the disk takes 10000 ns. Suppose the cache hit ratio is 0.9 and the main memory hit
ratio is 0.8. Determine the effective access time required to access a referenced word
on the system when simultaneous access and hierarchial access memory organization
are used.

[4 + 6 + 10 marks]
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Q.8 (b)

The differential amplifier uses transistors with 3 = 100 and V, =100 V. Evaluate:
(i) The input differential resistance R, and input common mode resistance R. .
(if) The overall differential voltage gain v,/ (ignore 7).

(ii1) The worst case common-mode gain if the two collector resistances are accurate to

within +1%.

(iv) The CMRR in dB.

Take V..=2bmV
( T

R.=10kQ
5kQ B,
AW
Us-;jf_.r,E Ci)
R, =150 Q
= =
Esigl
5 kQ

R, = 200 k (Pf=1mA

[8 + 6 + 4 + 2 marks]
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Q.8 (c)| (i) Show u(x, y) = x> - 3xy?* + 3x* - 3y* is harmonic and find a harmonic conjugate.
(ii) A rectangular box is placed in the first octant as shown, with one corner at origin
and the three adjacent faces in the coordinate planes. The opposite point P : (x, y, z)

is constrained to lie on the paraboloid x> + y> + z = 1. Find P which gives the greatest
volume.

Z

7

[8 + 12 marks]
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