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(a)

Section-A

A voltage of V = 2000 sin ot + 400 sin 3 ot + 100 sin 5 ot is applied to a series circuit
having R =10 £, C =30 pF and a variable inductance.
(i) Find the value of inductance so as to give resonance at 3™ harmonic frequency.
(i) What are the rms values of voltage and current with this inductance in the circuit?
(Take @ = 300 rad/sec)
[12 marks]
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Q.1(b)| (i) If an NaCl crystal is subjected to an electric field of 1000 V/m and the resulting
polarization is 4.3 x 108 C/m? Calculate the relative permittivity of NaCl.

3 [4 marks]
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(b)| (ii) What are carbon nanotubes? How they are different from fullerenes? Mention
properties of carbon nanotubes and some of the possible areas related to its
application?

. [8 marks]
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Q1(c)
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d)

In the circuit shown below, determine the voltage gain of the transistor amplifier. (Take
p =100, V,, =25 mV and draw the ac equivalent circuit).

+10V

R.=3kQ

[12 marks]

oo K
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Explain how thermistor can be used for temperature measurement. The resistance at

temperature, T Kelvin is given by

1(e)

)
- T T
Rr=Rpe* ™

Where, R,=1050 Q at 27° C

the corresponding, B = 3140
What is the temperature when thermistor resistance is 2330 Q?
[12 marks]
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Q.2 (a)

For the finite-length current element on the z-axis, as shown in below figure, use the

1 ; . "
Biot-savart law to derive H¢ = 4_15;){51““2 — S oy }%.
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Q.2 (b)| For the circuit shown below, calculate the values by deriving the expression of A, ,,
'Ri.n|-:lut ,and A, (where I and V stands for current and voltage respectively). Assume the

following h-parameters for both the transistors:

h,=11kQ, h,=50,  h,=25x10" andhy,=25uA/V

Vin

o

VCE:L +Vnqu =20
VDM = '"V“:‘L
= IBL + h{g, 151 ‘1— UCE'}_ #]IJE..
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Towt = T (thee) 1 (- Vour ) hoe
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Q.2(c)| (i) A parallel plate capacitor has two dielectrics with relative permittivity € ; and € ,
placed in between plates as shown in figure. The specification of capacitor are given
below:
Plate surface area = 100 cm?

Dielectricl:e, = 3; #=3mm

Dielectric 2:¢,, = 5; {,=2mm
If a potential difference of 100 V is applied across the plates, find the total energy
stored in capacitor, capacitance of both dielectrics and also the potential gradient in

each dielectric.
fy=3mm {=2mm
@ Copeatane € = €,6n A [10 marks]
d
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Q.2(c) | (ii) A specimen of alloy steel is used as lamination which are 0.4 mm thick and carry
maximum flux density of 1 Wb/m? at a frequency of 60 Hz. If the resistivity of alloy
steel is 16 u Q-cm with density of 7.8 gm/cm?® and hysteresis loss occurring in every
cycle is 240 W/m?®. Calculate eddy current loss per m?, hysteresis loss in watt/kg and
core loss per kg occurring in the specimen. ’ ' '
i [10 marks]
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3 (a)

A computer system has a level-1 instruction cache (I-cache), a level-1 data cache (D-cache)

and a level-2 cache (L2-cache) with the following specifications:

Capacity Mapping method

Block size

[-cache | 4Kwords | Direct mapping

4 words
D -cache | 4 K words

2 way set-associative mapping | 4 words

L2 - cache | 64 K words

4 way set associative mapping | 16 words

The length of the physical address of a word in the main memory is 30-bits. Calculate

the capacity of the tag memory in the I-cache, D-cache and L2 cache.

[20 marks]
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3 (b)| Anelectromagnetic flowmeter is used to measure the average flow rate of an effluent in

a pipe of 50 mm diameter. The velocity profile is symmetrical and can be assumed
uniform. The flux density in the liquid has a peak value of 0.1 Wb/m?, the output from
the flow meter electrodes is taken to an amplifier of gain 1000 and impedance between
the electrodes is 250 kQ. The input impedance of the meter is 2.5 MQ.
(i) Determine the effluent average velocity when the peak to peak voltage at the
amplifier outputis 0.2 V.
(ii) If the effluent conductivity decreases by 20 percent with the same flow rate, calculate
the percentage change in reading of the amplifier output.
[20 marks]
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Q.3 (c)

2-y
J (x +y)dxdy .
2

¥

By changing order of integration find I =

S oy

[20 marks]
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Q.4 (a)| Consider the circuit shown in the figure below:

If B =100, V(o = 0.7 Vand V, = oo, then calculate the small signal input resistance Ry,
and small signal output resistance R . (Assume V.= 26 mV)
e ' [20 marks]
aNa lifm
. 1 1oy
V’[h s [0X D 5
BS54 51

Vo= 097341 Vols

gy = Sl@xcre
NERE:
Ly 2 d.9646 LR
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&PPIJB(,th B YL b iDDP @
1 m - VBE T e 4 loIXOBE
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4 (b)

(i) Find the current i in the circuit shown in figure using the superposition theorem.

30 DER

20

ARAR

[10 marks]
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Q.4 (b)

(i) Find the value of C that will cause maximum power in the +/2Q load.

Xu = ly 10 1H A
wel . Y
;('* = :i V,=2sintV C 20
¢ c T_B
Loaol ng‘md and sowre rpedont [10 marks]
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4 (c)

Lipw foe—
= (Rt 1 Rm)
s ot Muﬁ Cgeals ot cwoumdt %auo { T_f_g
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' i 1 '\h
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E-‘ l R L,
L= mﬁx B T l
R 1 hx M

The shunt type ohmmeter is shown below. Determine the resistance R, at which the
meter shows half scale deflection.

Vo oB

; [20 marks]
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Q.5 (a)

An air filled parallel plate capacitor is made of circular discs of area 2 m?. The spacing
between the discs is 0.1 m. If a voltage 20 cos 10°t volts is applied across the capacitor
plates, find the displacement current density and the magnetic field between the capacitor
plate. Also, show that the current flowing between the capacitor terminal is equal to the
displacement current?

Dnsplace punt _fguﬂm'! dﬁn_gi%

81 5t

[12 marks]
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Consider the circuit shown in figure. Let Q, and Q, have V,=0.6 V, p C,, =200 pA/ V2,
L,=L,=08 pm, W, =8 umand A =0.

(i) Find the value of R,, required to establish a current of 0.2 mA in Q,.

(ii) Find W, and R, so that Q, operates in the saturation region with a current of 0.5 mA
and a drain voltage of 1 V.

TVDD=3V

ARAR
L)

R,
Ja =0

To, i Q —@)QJ Tp = 0:2mA

= = Vo=V [12 marks]

0,gx|ur3;{'?x0'8)ﬂr€ :Na[VDI_D_U
2 to ¢ /
oo xte 4x1e€ . :

Wo=  (Toa721-06)
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Q.5 (c)

What is paging in operating system? What is the difference between simple paging and

virtual memory paging?
[12 marks]
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(d)

dz

Using Cauchy integral formula, evaluate | ————
RIS J(z+1)2(z-2),

C

Pales of the Junchon .
= ~I and Z:=R

?'LW Z= -1 f¢ neide +he conbur
Rsidw o Z= -] ( double ovds)

where C the circle |Z| = %

[12 marks]
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Q.5 (e)| Find the h-parameters for the two-port network shown in figure.
"y 05V, :
VI,
[12 marks]
Kyl in Loop D
V= 3% f*‘}{II—f 6:5Vv,) 131, |
1'I'.l = 711 -+ Q"ul"' + ?11 f//
-V = T II 49 Il "—q’-)/,x’"f
F /
KVL in loop @
' -0'8V
V, = |x@le—o-&vr) = 1, |
V= I,~ o0& [ -Th —31_,,’] ({rom D)
Vz_i Ia_ -t %'51; 'JFI'E'II,__
T g ____L(vg _351I)
2 9. g |
T - Ve, - 3:8 71,
- 2 ¢ 4-5
o —
7. — 141 4 64V —— (1)

Now  Substhing 29 M w of )

V= 7L, 1 3 (-1 Tordw)

-V, : 28T, A1V,
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vz - 8L -8RV, ——()

Compoiwnyg M;LHW
V= %rii('f TRA

|
'I - lJf\::-['rl "r"”\'rl

(4] - [-re

_}‘4. 9;:#-**’”

.-'-"'--
-

Ny
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Q.6 (a)| (i) Solveforl, I,and V, in figure using the T-equivalent circuit for the linear transformer.
4Q j10

[10 marks]
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(a

—"

(ii) For the network shown in figure, draw the oriented graph, select a suitable tree and
obtain the fundamental cutset matrix. Determine the node equations and find voltage

v

¥

[
-~

2

20

[10 marks]
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Q.6 (b)

Why application of external electric field has different effect on polarization in case of

solids, liquids and gases?

A homogeneous sphere of radius R is kept in vacuum with no applied field. If P is the
polarization of sphere prove that field inside the sphere is given by E_=P/3e ;where €,
is permittivity in vacuum. Also derive expression for total internal field in a cubic system.

[20 marks]
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Solve (D? +2D - 1)y = (x + &¥)? + cos 2x cosh x.

[20 marks]
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(a)

In the circuit of figure,

L lF Ve i
3u(f) A 202V, 2 |-
3. 20V 0.6H
Calculate:

@ i(07),Ve(07), Vx(07)

at " dt " dt

(iii) fL["“]r Vc{“]r VR("‘“]

{f)“f {(0(0.1 1 :OT)

I

V. (0%)
2 M Ve(or) —
— 20V
f
feae V.to) = =20V
LIOT) = O Amp: e

sty (O tso" )

ot £70

[20 marks]
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[

3 VR otV -—Ve = Wk 4Vt

2

(Vﬂ(l‘}”"

Now  at
Vg =0V =

Vo (0) = —20V

() e
= 3X 2

yin

and Vg (o) = 2% (3=t)

= 2 X2
UR{D{}): Ar\(
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b)| (i) InNewton Raphson’s method if E_ is error in solution in n'! iteration i.e. x, =0+E,
then show that,
_E f@
nt1- 2 f'()

Where o is root of f (x) = 0.

(ii) Using Netwon Raphson’s method, find real root of 3x = cos x + 1. Answer upto four
decimal place. Given0<x<1.

[12 + 8 marks]
m = LA} - .
_ ~ o
Eq = Xn

[ xtnt) = x(n) - (%)
flmeJ
{

174

&
\
AR
>
e il
v

s
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w feo= 9, - (ot |

fPo= 3t onx

M b el ?‘U-Ud?g u-ﬂ = ﬂ_
x, - A%
)

Ir:‘- T-— ﬂjf -0,62
f‘fr;

Icl}‘l#mﬁm %E‘:

Cocond vtes ahem
w o 1o A0, oAt
{'{1} ’Fl(.s?}

X, - 0-6o0Tl20

thivd  t{erabon _
g = Xy - r(\“h) - 0+601l2 .,M)
§lex) £1.60117 :

’YZ: 080 Z]0

‘honee QN uph ~fﬂu.9, deet mod ]lﬂ,uu s
X_:—“ 9‘6@ "r'r
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A resistor has a nominal value of 10€2 £ 1%. A voltage is applied across the resistor and
the power consumed in the resistor is calculated in two ways:

2
(i) from P= % and (ii) from P =EI

Calculate the uncertainty in the power determination in each case when the measured

values of E and [ are:
E=100V+1%andI=10A +1%

[20 marks]
Now R= [Jor ¢+ 1XI0 [ = |00 4 X100
- |00

100

R= o+ oNn E=]00d [V

0O
—
FIJ - {:1 .-:f P 2 o | a Up*
R Up = JBE) 5z ) v
_QE - ._2£ = 2X[lo0 = 20
R lo
abP . ,.,_E_q . —loo X0 . ~]oO
B R® o Ao
Up = /(onx vt (-rnoJix o |*
B Uy, = 23836 War [

() p=E1L
af _ 1 oP € = oo
€ 16 01
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The PMOS transistor of the circuit shown in the figure below has V, = -15V,

@
o= ““’2”‘ [%}:1111,&;&?2 and A =0.

& 200 Q Cc,-4?pF Cey=14F
|

=12kQ R,=12kQ L
% & > R, =50kQ

(i) Determine the quiescent and small-signal parameters of the transistor.

o
9

ARARK

UI

(ii) Find the time constants associated with C., and C_..
(iii) Is there a dominant pole frequency? Estimate the lower cut-off frequency of the
amplifier.
[20 marks]
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An analytic function f (z) is defined as f (z) = u + iv.
(sinx + cosy)- (sin2x + cos2y)
sinx + cos2y

Given that, u + v = . Find £'(0).

[20 marks]
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Write a ‘C’ program to arrange the given numbers in ascending order using Merge

sorting.

[20 marks]
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