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Question Paper Bpecific Instructions

Please read each of the following instructions carefully before aitempting
questions ;

There are TEN guestions divided under T'WO sections.
Candidate has to attempt SIX guestions in all.

Questions no. 1 and 6 are compulgory. Qut of the remoining EIGHT guestions, FOUR
questions are to be alftempted choosing TWQ from each section.

The number of marks carried by o guestion ! part is indicated against it

Attempts of questions shafl be counted in sequentied order. Unless struck off, altempt of 2
question shall be counted even if attempied partly.

Any poage or portion of the page left blonk in the Question-cum-Answer Booklet must be
clearly struck aff.

Ansoers must be written in ENGELISH only.

Neat shefrbes moy be drequn b illustrate ansiers. wherever required.

[inless atherwise mentioned, symbols and notations hove their usual standard meanings.
Assume suilable data, if necessary, and indicale the same clearly.

Constants which may be needed -

Kepler's constant = 3986004418 = 10° km® 572

Menan radius of Earth = 6378 km

Mass of electron {m_) =  911x10"* kg

Chazge of electron (e} = 1.602x 10718 ¢

Planck’s constant (h) = 6682 x 10~ Jgec

Boltzmann's constant (k) = 1-38 x 10723 /K
ZLX-T-GPY !
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SECTION A

(i) Define the American Petrolenm Institute (AP} unit of gamms
radiation, by considering the master calibration of gamma ray tool.

(i) Given the bed resolution to be 1 f& and time constant to he 2 s,
estimate the logging speed (f/hr) of a radiation/radicactivity
logging tool.

iy State the resson for not applying elevation correction usually to
total magmetic intensity (TMI) data,

tii) State the basic premise of radiocarbon dating method,

State the hesic heat Aow equation With appropfiste units for its entities

Name any three non-explosive oeffshore seismic sources and two seismir
FECEIVETS,

Can we digitize all signals properly ? State your anewer with brief
justification, '
We have a signal with frequencies ranging between 18 kHz and 24 kHz.

If we szmple this signal sueh that thers would be two repiicas of the
signai {hetween —18 kHz and +18 kHz), what should be the sampling

Frequency{ies) ?

What do you understand by scale of 8 map ? Out of two maps of the
same area having scales (i) 1 : 2,50,000, and (@) 1 : 25,000, which one
will be useful for your detailed mapping ¥ Justify your answer.

What is meant by the term FOO in Remote Se..sjng ? Why dose
vegetation always appear red in FCOC 7

Briefly discues the airborne phase component electromagnetic ayatem

with the help of a schematic block disgram. A+2=10

fi}  State the Fourler differentiation theorem.
(i1 Prove the Fourier differentiation theorem.
(iii) {ive the physical consequence and application of this theorem.

(i}  What do you understand by ‘Atmospheric Window* ?

{ii} What iz meant by BAND in Remate Sensing ? Distuss briefly the
different types of BANDs used by the sensors of Indian and United

L 4 On

States’ Remote Senging satellites. 245=7
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Briefly discuss the physical principles of an air gun and the need for air
gun arrays in offshore seismic investigations. 7e3=10

(i)

(id)

{3ii}

{ii}

Explain the geological field condition or situation, where
directional noise is required to be reduced by aerial geophone

ArTay. 5]
Also draw and label two standard geophone aerial arrays used for
reducing such directional noizes. 4

Suppose you need to have a signal-to-noise ratio factor of 3, then
for reducing randem noise, how many geophones are required in a

group ! 3

- . NS WY JU Y SRR P = e PR 3
Deline L BOEFA PG G IniE L1000 L ¥aLEn {SE}~ Jome the difforent

components of GIS, 3+2=h

What is ‘Geostationary Satetlite’ 7 Mention three important uses of
seostationary satellites. Give an example of an Indisn
Geostationary Satellite. S+1+I=h

Provide the mathematical expressions of 2.1} analytic signal supported
by physical significance in the following cases

(1)
(i)

(i)

{ii)

{i)

(ii)

Magnetic anomaly interpretation ]

Seismic data analysis '

State the reasonfs) for applving IGRE correction to offshare total
magnetic intensity [ TML) data. 5

Suppose a time sequence is defined as

1 Dzk =10
fk = a
0 10zk <100
Detormine ity Amplitude spectrum. il

What are the different types of remote sensing sensors 7 Dizcuss
briefly, the different types of sensors used by Indian Remote
Sensing satellites. Also give their resolutions. 2+2+1=F

What is a Multispectral Scanner used in Remote Sensing 7 Describe
in brief the operational procedure of a multispectral scanner.  243=5

3
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{i}  In which environment are radigactive cloments formed ? 3

{ii) Wrte a thort pote on position location methods Tor offshore
Eecphysical surveya. ' 7

Enumerate the procedure of Auto Regressive (AR) modelling for any
random process with a supporting seismic example. Y

i}  Prwwide the formula for shale fraction estimation an the basiz of g
GR log reading againet a formation by using the entire QR log

datz. 4
i} Distuss briefly the FElectromagnetic (EM) energy and its
interactions with terrain features, _ 3
#
4 _
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SECTION B

What ia Meisaner effect ? Show that the perfeet diamagnetism and zero
registivity are the twe independent properties of the superconducting
gtate. 243=5

Show that for a normal optical source with temperature about 109 K and
wavelength 6000 A, the emission iz predeminantly due te spontansaus
transitions. &
What do you understand by Q-awitching the laser cavity ? How is it
achieved uging an acouate-optical deviee T 5

Explain how voltage amplification is obtained in a transietor comimon
base amplifier although the current gain is less than vnity. 5

Give the logic symbols, Boolean expressions and the truth tables of &
two-input NOR and a two-input NAND gate. 5

What do you mesn by radar cross-section of targets 7 Explain the
varigus parameters affecting the radar cross-section of a target. 2+3=5

Twa copper conducting wires are separated by en insulating oxide Jayer
(CulD}, Modelling the oxide layer == = square barrier of height 10 &V,
estimate the transmission coefficient for penetration by 7 eV electrons, if
the layer thiclmess is 1 nm. 5

Prowa that

L, 67 < 0

where L_ is the operator corresponding to z-component of the angular
momenium, and p is the operator corresponding to the linear
mamentum. &

What is Bragg’s law of diffraction ? Why can it not be used in the caze of
visible light 7

In a powder diffraction experiment using CuK,, radiation of wavelength
1:54 A, the first five lines are observed from a monoatomic cubie crystal
when the angle 248 is 380, 44-2, 64-4, 77-2 and 51-4 degrees, Determine
the crystal structure and the lattice parameter. 24+1+7=10

3
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What i the pogition of the Fermi level in an intrinsic semiconductor ?
How does its position change when (i} donors, and (i) acceptors sre
added to the semiconducter ? How does the Fermi level vary, if the
temperature is raised ? | 243+3+2=10

Deacribe the construction and working of a ruby laser, and show how

population inversion is achieved here. id

Define the scceptance angle and the numerical aperture of an optical
fibre. How are they related to the refractive indices of the core and the
cladding 7

Explain how light i= guided by an optical fibre. 24243 +3=1{

Ezplam the principle of operation of the Light Emitfing Dipde (LED.
Why is silicon not used as an LED material ? 7+3=10

Obtain the eigen function with the help of Schridinger's wave equation,
for a particle of mass m enclosed in = box of length L, and represent the
first three eigen functions graphically. Also prove that the energy eigen
values of the particle are discrete. F+r=10

Expizin the static characteristica of an n-chennel Juncticn Field Effect

Tranaistor (JFET). Whst are ssturation volt2pe and saturation current,

and how do they vary when the reverse gate-bias increases ? Why iz a
forward bias not applied to the gate of s JFET ? di-d+2=10

When a voltage V) = + 40 uV iz applied to the non-inverting input
terminal and a voltage ¥y = - 40 UV is applied to the inverting toyminal
of an operatirmal amplifier, an output voltage ¥, = 100 mV iz obtained,
But when V, = V, = + 40 1V, cne obtains V, = 0-4 mV, Calculate the
voltage gaing for the difference and the common-mode signals, and the

common-mode rejaction ratio. ]
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A iransistor 15 operating in the common emitter wmode, shown in the
Bgure. Caleulate Vg if current gain, fi = 123, assuming Vyy = 08 V. 5
+10V + 20V

5 ki
310 kG
Cl’ ﬂ+
+ B ]
E v
YEE CE
|

Explain Kepler’s laws of plenetary motion. Olustrate their relevance to
an artificial satellite orbiting the Earth, What do you understand by
geosynchronous and geostationary orbik 7 I+3+d=10

Distinguish between the characteristic features of diamagnetiam,
paramagnetism and ferromagnetism. Give an example of sach type of
material. Comment on the tempersture varigtion of sosceptibility for
cach tvpe of material. b4d=10

Determine the interplanar spacing between tweo parallel planes with
Miller indices (h k {} in 8 cubic erystal of side g

Which is the most densely packed structure amongst the varions cobic
structures 7 Determine the packing fraction of this structure, S+ T+d=1I11

Establish both, the time-independent and time-dependent Schridinger
wavye equations for a non-relativistic particle. 10
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