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M.Phil. / Ph.D. Entrance Examination, August - 2018
ENGINNERING AND TECHNOLOGY
Electronics Engineering

Day and Date : Saturday, 11 - 08 - 2018 Total Marks : 100
Time : 04.00 p.m. to 06.00 p.m.
Instructions: 1)  All questions are compulsory.

2)  Each question carries 2 marks.

3) Answers should be marked in the given OMR answer sheet by
darkening the appropriate option.

4)  Use black ball point pen only for marking the circle. Do not make
any stray mark on the OMR Answer Sheet.

5)  Follow the instructions given on OMR Sheet.

6) Rough work shall be done on the sheet provided at the end of
question paper.

7)  Only non programmable calculators are allowed.

RESEARCH METHODOLOGY
A Hypothesis must be :
A) Diffuse B) Specific
C) Slow D) Speedy

In the process of conducting research ‘Formulation of Hypothesis™ is
followed by

A) Statement of Objectives B) Analysis of Data
C) Selection of Research Tools D) Collection of Data

One or two tail test will determine

A) If the two extreme values (min or max) of the sample need to be rejected
B) If the hypothesis has one or possible two conclusions

C) If the region of rejection is located in one or two tails of the distribution
D) None of the above
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The first purpose of a survey is to
A) Description B) Evaluation

C) Propagation D) Provide Information

In a survey the number questions is
A) Unlimited B) Limited
C) Both limited and unlimited D) None of the above

The null hypothesis for the Mann-Whitney U test is used to test that

A) Two samples are from different populations

B) Two samples are from different populations but have the same mean
C) Two samples are from the same population and have the same mean

D) Two samples are from the same population and have the same median

In Testing the statistical hypothesis, which of the following statement is
false

A) The critical region is the values of the test statistic for which we reject
null hypothesis.

B) The level of significance is the probability of type I error
C) The p-value measures the probability that the null hypothesis is true
D) None of the above

The final stage is a survey is
A) Reporting B) Fieldwork
C) Assignment D) Calculation

Surveys on the basis of subject matter are of two types (1) Social survey
and (2)

A) Economic Survey B) Deep survey

C) Intensive Survey D) Extensive Survey
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Chi-square test for independence assesses which of the following?

A) It assesses whether there is a relationship between two categorical
variables

B) It assesses whether there is a relationship between the population and
the sample

C) It assesses whether there is a significant difference between two
categorical variables

D) It assesses whether there is significant difference between scores taken
at time 1 and those taken at time 2

Conclusions from qualitative research are

A) less certain than from quantitative research
B) of little practical use.

C) of descriptive value only.

D) seldom defensible.

In a Three year Research Programme time can be devoted for
preliminary works.

A) 20% B) 50%

C) 17% D) 25%

For collection of Data _ time is devoted.

A) 50% B) 25%

C) 75% D) 33%

How many dependent variables must you have for an ANOVA to be
conducted?

A) ordinal variables B) nominal variables
C) Only 1 continuous variable D) None of these

What is the function of a post-test in ANOVA?
A) Determine if any statistically significant group differences have occurred.

B) Describe those groups that have reliable differences between group
means.

C) Set the critical value for the F test (or chi-square).
D) None of the above
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Final stage in the Research Process is
A) Problem formulation B) Data collection
C) Data Analysis D) Report Writing

A Research Report is a formal statement of
A) Research Process B) Research Problem
C) Data Collection D) Data Editing

A comprehensive full Report of the research process is called
A) Thesis B) Summary Report
C) Abstract D) Article

is a statistical technique that identifies homogenous subgroups.
A) Factor analysis
B) Multivariate analysis of variance
C) Cluster analysis

D) Discriminant analysis

Data originating from studies that are conducted by others and for a different
purpose than the one for which the data are being reviewed are called
data.

A) primary B) secondary
C) quantitative D) descriptive

When analyzing nominal data, which measure of central tendency is
appropriate?
A) mean B) mode

C) median D) range

A short summary of Technical Report is called
A) Article B) Research Abstract
C) Publication D) Guide
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Bibliography means

A) Foot Note B) Quotations

C) List of Books referred D) Biography

Using the sampling technique can result in a skewed sample if
periodicity exists in the population.

A) simple random B) systematic

C) stratified D) cluster

Which of the following measures become larger as the data is more
dispersed - the mean, median, range, variance or standard deviation?

A) The mean and the median.
B) The median and range.
C) The mean, variance and standard deviation.

D) The range, variance and standard deviation.

SUBJECT SPECIFIC

The Switch S in the circuit of the figure is initially closed, it is opened at
time ¢ = 0. You may neglect the zener diode forward voltage drop. What is
the behavior of V_for ¢ > 0?

+10V

A) It makes a transition from -5 V to +5V at 12.98us.

B) It makes a transition from =5 V to +5V at 2.57ps.

C) It makes a transition from +5 V to -5V at 12.98us.

D) It makes a transition from +5 V to =5V at 2.57ps.
_5-
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Two Perfectly matched silicon transistor are connected as shown in the
figure. Assuming the B of the transistor to be very high and the forward
voltage drop in the diodes to be 0.7V the value of current I is

A) 0 mA

B) 3.6mA
C) 4.3 mA
D) 5.6mA

Three companies X,Yand Z supply computers to a university. The percentage
of computers supplied by them and the probability of those being defective
are tabulated below

Company % of Computer Probability of being
Supplied supplied defective

X 60% 0.01

Y 30% 0.02

Z 10% 0.03
Given that a computer is defective, the probability that was supplied by Y is
A) 0.1 B) 0.2
C) 03 D) 04

A monochromatic plane wave of wavelength A. = 600 um is propagating
in the direction as shown in the figure below. E,E, and Et denote incident,
reflected, and transmitted electric field vectors associated with the wave.

The angle of incidence 0. and the expression for E, are

E  mwx10*(x+2)
A) 60°nd —"(&x —&Z)e 3 Vim

NG

E B wx10% 7
B) 45%nd —%(a,+d )e * V/m

NG

E 7J7T><104(X+Z)
C) 45°%nd —%(a,—a)e ** V/m

V2

7J7T><104 z

D) 60°nd 5(&X—&Z)e ' V/m

J2
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30. A medium is divide into regions I and II about x = 0 plane, as shown in the

31.

figure below.

Region I Region 11

M=y H=[Lg
£, =3 £,=4
a,=0 o,=0
E »- I,
-0 r=0 x>0

An electromagnetic wave with electric field E, = 44+ 34, + 5a_is incident
normally on the interface from region I. The electric file E, in region II at
the interface is

A) E,=E,

B) 4a + 0.75a, - 1.25a,
C) 3a_+ 3dy + 54,

D) -3a +3a +5a

A BPSK scheme operating over an AWGN channel with noise power

/2E .
spectral density of NO/2, uses equiprobable signals S, () = T sin(w,) and

/2E : : :
S,(r)= TSln(th ) over the symbol interval (0, 7). If the local oscillator

in a coherent receiver is ahead in phase by 45° with respect to the received
signal, the probability of error in the resulting system is

A)va—f
B)QN£0
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32. In the following scheme, if the spectrum M(f) of m(t) is as shown, then the

33.

spectrum Y (f) of y(t) will be

cos(2xBi)
M(f)
m(t)— ®
f y(?)
-B 0 +B Hilbert
Transform
sin(2% Bt}

Yin

YU
Y NA
50 B’
Y‘(j'}
Y(h
: 5o B’

Consider the following devices
1.  BJT in CB mode

i1. BJT in CE mode

iii. JFET

iv. MOSFET

The correct sequence of these devices in increasing order of their input
impedance is

A)  1,11,111,1v B) ii,i,1L,1v
C) 1iii,1v,iil D) 1i,iLiLiv
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The small-signal resistance (i.e., dV, / dl) in kW offered by the n-channel
MOSFET M shown in the figure below, at a bias point of VB =2 V is
(device data for M: device Transconductance parameter k = C_(W/L) =
40uA/V? threshold voltage V. =Iv and neglect body effect and channel
length modulation effects)

VB
A) 125 )|
B) 25 |
C) 50 |

M
D) 100

In the three dimensional view of a silicon n-channel MOS transistor shown
below, 6 = 20 nm. The transistor is of width 1 wm. The depletion width
formed at every p-n junction is 10 nm. The relative permitivities of Si and
SiO,, respectively, are 11.7 and 3.9, and g, = 8.9 x 107"?F/m.

Ipm

0.2um|

2pm p substrate 0.2um

8

The source-body junction capacitance is approximately

A) 2fF
B) 7f{F
C) 2pF
D) 7 pF
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The parallel branches of a 2-wire transmission line re terminated in 100€2
and 200Q2 resistors as shown in the figure. The characteristic impedance of

A
the line is Z, = 50€2 and each section has a length of 1 The voltage reflection

coefficient I at the input is

7
A) _]5
B
) 5
Cc) - 2
) I3
5
D) 7

A system described by a linear, constant coefficient, ordinary, first order
differential equation has an exact solution given by y(t) for t > 0, when the
forcing firnction is x(t) and the initial condition is y(0). If one wishes to
modify the system so that the solution becomes — 2y(t) for t> 0 , we need to

A) change the initial condition to — y(0) and the forcing function to 2x(t)
B) change the initial condition to 2y(0) and the forcing function to — x(t)

C) change the initial condition to j 2y(0) and the forcing function to
J 2x(1)

D) change the initial condition to — 2y(0) and the forcing function
to — 2x(t)

-10-



M/P ENT - 114

38. If x(n) < is N-point Discrete Fourier Series and

x(k):%n;>x(n)exp(ﬂ(w0n)

w, = 2n/N Match the Discrete Fourier series pairs and Properties

W EQ] L YIxE)F

n=<N>

Q. x(n) 2. X(-k)
R. x(-n) 3. %x(k)
S.  x(n-ny) 4. NY|x(k)[

5. x(k)exp(~JKon,

6. Nx(—k)
P Q R S
A 1 2 3 4
By 4 3 2 5
¢ 5 3 2 1
D) 3 1 4 5

39. A MOS capacitor made using p type substrate is in the accumulation mode.
The dominant charge in the channel is due to the presence of

A) holes
B) electrons
C) positively charged ions

D) negatively charged ions

-11-
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40. Refer to the NAND and NOR latches shown in the figure. The inputs
(PI,P2) for both latches are first made (0, 1) and then, after a few seconds,
made (1, 1). The corresponding stable outputs (Q,, Q,) are

41.

P—

P;

Q

@

P,

P——

@

@

A) NAND : first (0, 1) then (0, 1) NOR: first (1, 0) then (0, 0)

B) NAND : first (1, 0) then (1, 0) NOR: first (1, 0) then (1, 0)

C) NAND : first (1, 0) then (1, 0) NOR: first (1, 0) then (0, 0)

D) NAND : first (1, 0) then (1, 1) NOR: first (0, 1) then (0, 1)

The open loop transfer function of a system is G(S) =

plot for this system is

Im

A)
Im
II""--.

/
/I \\
) \
W= % 1
g /

/

w= 0 —

Re

B)

D)
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42. The block diagram of a system with one input it and two outputs yl and y2

is given below.

! >
S+ 2 Y.
2
>
S+ 2 Ve

A state space model of the above system in terms of the state vector x and

the output vector

y=[yl, y2]'is

A)  x=[2]x+[1u;

B)  x=[-2]x+[1]u;
. =20 [1]
. [2 0] 1
D) x=, 2£+[2]z,

y=[12lx;
1
= x;
Y=\,
y=[12]x;
1
= x;
Y=\,

For Questions Q43, Q44 there are two statements Assertion (A) and reason (R)
Choose
A) Both (A) and (R) are true and (R) is the correct reason for (A)
B) Both (A) and (R) are true and (R) is not correct reason for (A)
C) Both (A) and (R) are true and (R) are false

43.

D) (A) is true but (R) is false

Assertion (A) : A system with input x (#) and output y (¢) given by

Y () =tx*(t)+ 4 (+— 1) is time varying

Reason (R) :  The output for x (#,) is equal to t x? (=) + 4 x (- 1-t)

-13-
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Assertion (A): The Fourier transform of u (¢) can be obtained from its by
Substituting s = jo

Reason (R) : The region of convergence of u () for its Laplace transform
to be defined includes the imaginary axis in the s- plane.

Consider a silicon p - n junction at room temperature having the following
parameters;

Doping on the n-side 11017 = # cm-3
Depletion width on the n-side = 0.1 pm
Depletion width on the p—side = 1.0 um
Intrinsic carrier concentration 1.4 1010 = # cm-3
Thermal voltage =26 mV
Permittivity of free space 8.85 10 14 = # — F.cm—1
Dielectric constant of silicon = 12
The peak electric field in the device is
A) 0.15 MV . cm™, directed from p —region to n —region
B) 0.15 MV . cm™, directed from n —region to p —region
C) 1.80 MV . cm™, directed from p —retion to n —region

D) 1.80 MV . cm™, directed from n —region to p —region

For the circuit shown in the figure, the Thevenin voltage and resistance
looking into X —Yare

4 10
A) V.20 AN T oX
i

2
B) 4v.24 2z'<i> 1 Q§ 2A §2 Q2

4.2
2v,Z0 °Y

© 373

D) 4V,2Q

-14-
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In the circuit shown, what value of RL. maximizes the power delivered to

RL? v
% 49

A) 2.4Q
8
20 .
B) 3
C) 4Q v, Ay
D) 6Q .

A fair coin is tossed till head appears for the first time. The probability that
the number of required tosses is odd is

A) 1/3 B) 1/2
C) 2/3 D) 3/4

The signal m(z) as shown is applied both to a phase modulator (with kp as
the phase constant) and a frequency modulator (with kf as the frequency

constant) having the same carrier frequency.
m(l)r
2

2 0 2 4] 6

[e4]

{ (seconds)

-2

L 4

The ratio kp kf (in rad/Hz) for the same maximum phase deviation is
A) 8m B) 4n
C) 2n D) II

The transmission line with a characteristic impedance of 100 Q is used to
match a 50 Q) section to a 200 Q section. If the matching is to be done both
at 429 MHz and 1 GHz, the length of the transmission line can be
approximately

A) 825 cm B) 105 m
C) 1.58 m D) 1.75m
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Rough Work

-16-




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


