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[3261]-107
F. E. Examination - 2007

APPLIED SCIENCE - II
(2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions :

¥- DEC 2

(1) Answer any three questions from each section.

(2) Answers to the two sections should be written in separate
books.’

(3) Black figures to the right indicate full marks.

(4) Use of logarithmic tables, slide rule, mollier charts,
electronic pocket calculator and steam tables is allowed.

(5) Neat diagrams must be drawn wherever necessary.

(6) Assume suitable data, if necessary.

Constants :

Q1 &)

®)
©

Q2) A

[3261}-107

= 6.63 x 10 J-sec.
m= 9.1 x 103 kg
e=16 x 10® C
c =13 x 10 m/sec.

SECTION - 1
State DeBroglie’s Hypothesis and explain Davisson and
Germer’s experiment to verify it. [07]
Derive Schrodinger’s time independent wave equations. [06]
Explain the physical significance of ¥ and W2 [04]
OR

Derive an expression for the energy levels and wave function
of a particle enclosed within infinite deep potentxal well. Show
necessary waveforms. [07]

1 P.T.O.
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State Heisenberg’s uncertainty principle and illustrate it by
experiment on diffraction at a single slit. 106}

An electron has kinetic energy equal to its rest mass energy.
Calculate De- Broghe s wavelength associated with it. [04]
State important properties of”Laser With the help of neat .
labelled diagram explain construction and working of Ruby

Laser [07]

What are Ferrites ? How they are produced ? Discuss thelr

applications. [06]

State the apphcatlon of Superconductivity. Explain any one
of them. [04]

OR

What is Superconductivity ? State and explain :

(1) Critical Magnetic Field

(2) Meissner Effect ‘

(3) Persistent Current ’ [07]

What is Holography ? Explain the process of holography
recording and reconstruction. [06]

Explain the process of spontaneous emission and stimulated
emission. [04]

Using Fermi Dirac Probability distribution function derive the
position of fermi lével in the intrinsic semiconductor. [06}

Explain with neat ciiagram, the principle, construction and
working of a bainbridge mass spectroscope.’ - " o [06]

Calculate the number of donor atoms which must be added
to an intrinsic semiconductor to obtain the resitivity as

10°Q2 cm. - ' [04]
Given : U = 1000 cm?/V-sec.
‘OR
2 Contd.
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Obtain an expression for the displacement produced when an
electric field acts perpendicular to the motion of negative
charged particle. , [06]

What is Hall Effect ? Obtain an expression for the Hall Voltage
and Hall Coefficient. [06]

Why resolving power of electron microscope is about 10° times
more than the resolving power of optical microscope. [04]

SECTION - 1I : APPLIED CHEMISTRY - 1I

What is Knocking'? Explain Octane Number and Cetane
Number of Fuel. [07]

What is Ultimate Analysis ? Mention the principles involved
in the analysis of each of these constituents. [06]

A Fuel has following composition by mass. C = 83%,
= 12%, O, = 3.2%, S = 1% and the remammg being ash.
Calculate theoretlcal weight of air. [04]

2D

OR

Explain different types of calorific values of fuel. How it can
be deterrnmed using' Boys gas calorimeter ? [07]

What are Rocket Propellants ? Discuss various propellants
used in rocket. [06]

1.2 gm of coal sample was heated in a silica crucible in an
electric oven at 105 — 110°C for one hour, the residue weighed
1.16 gm. The residue was ignited at constant weight of 0.09
gm. In an another experiment 1.2 gm of sample was heated
in silica crucible covered with lid at 950 * 20°C for 7 min.
After cooling the residue weighed 0.8gm. Calculate percentages
of fixed carbon. , [04]

3 \ P.T.O.
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Explain different factors -affecting corrosion. [07]

Explain construction, working of alkaline zinc-mercury battery

with suitable diagram. . [06]

Describe ‘Anodic Protection’ of metal for the corrosion

control. [04]
OR

Define Corrosion. Explain hydrogen evolution and oxygen
absorption mechanism of electro-chemical corrosion. [07]

What are Fuel Cells ? Explain H, - O, Fuel Cell with application. [06]
Differentiate between Anodic Coating and Cathoedic Coating. [04]
Explain the working of double beam LR. Spectrometer with

suitable diagram. 106]

Define Chromatography. Describe various steps in coloumn
chromatography. : [06]

What is Rr Value ? Explain various factors that affect Rr value. [04]
OR

Explain the principle, instrumentation and working of
UV - visible Spectrophotometer with suitable diagram. [06]

Describe the thin layer chromatography technique of analysis
and its advantages. - 106}

Explain electromagnetic radiation and describe the important
characteristics of it. [04}

[3261]-107/4
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[3161]-107

F. E. Examination - 2007

APPLIED SCIENCE - 1T
(2003 Course)

T JUN 2007

Time : 3 Hours] . [Max. Marks : 100
Instructions :

1 Answer three questions from section 1 and three questions
q q
ﬁom section II.

(2) Answers to the two sections should be written in separate
books.

(3) Black figures to the right indicate full marks.

(4) Use of logarithmic tables, slide rule, mollier charts, electronic
pocket calculator and steam tables is allowed.

(5) Neat diagrams must be drawn wherever necessary.
(6) Assume suitable data, if necessary.

Constants :

QD (4
(B)
©

Q2 (4

[3161]-107

h = 6.63 x 103 J-Sec.

m, = 9.1 x 107 kg

e =16 x 10 C

c =3 x 10 m/s

m, = 1.67 x 1077 kg
SECTION - 1

Derive briefly the energy eigen values of a harmonic oscillator.
Compare the results with the classical mechanics. [07}

What is the exact statement of uncertainty principle ? Give
its proof for wave packets. What is Tunneling Effect ? Explain

with examples. [06]

Calculate the velocity and De-Broglie Wavelength of an

o-particle of energy 1 Kev. [04]
OR

Is the Schroedinger Wave Equation valid for relativistic
particles ? Explain.” Derive Time-independent Schroedinger
Wave Equation. [07]

1 P.T.O.
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What is the difference between Phase Velocity and Group
Velocity ? Show that the De-Broglie Wave Group associated
with a moving particle travels with the same velocity as the

particle. [06]
Which has a shorter wavelength .1 ev photon or 1 ev electron ?
Calculate the value and explain. [04]
Draw a neat diagram and explain the construction and working
of He - Ne laser. : [07]
Explain : [06]

(1) Persistent of Currents,

(2) Meissner Effect,

(3) Critical Magnetic Field,

for superconductors

Explain the use of laser for CD writing and reading. [04]
OR

Explain : [07]

(1) Stimulated Emission Radiation

(2) Optical Pumping

(3) Metastable State.

Explain in brief the working of a semiconductor laser, with

diagram.

Define Permeability and Susceptibility. What are Ferrites ?
Discuss their applications. [06]

The critical temperature of a superconductor with isotopic
mass = 200 is 5 °k. Calculate the critical temperature of the
superconductor when isotopic mass = 196. [04]

Define Resolving Power of Electron Microscope. With the help
of neat diagram explain its working principle. [06]

With the help of neat diagram show the position of Fermi level
for extrinsic semiconductor (n-type and p-type) at 0°k and
higher temperature. [06]

A silver wire is in the form of a ribbon 0.50 cm. wide and

0.10 thick. When a current of 2 amp passes through the ribbon,

perpendicular to 0.80 Tesla magnetic field, calculate the Hall

Voltage produced. The density of silver 10.5 gm/cc. and atomic

weight of Ag = 108. [04]
- OR

2 Contd.
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What is Velocity Selector ? How this principle is used in
Bainbridge Mass Spectrograph to determine the mass of the
isotopes ? [06]
If the base of the transistor is made thick, explain the changes
in their properties. Draw the energy level diagram for p-n-p
transistor. [06]

Calculate the energy gap of Si, given that it is transparent to
radiation of wavelength greater than 11,000 A°. [04]
SECTION - II : APPLIED CHEMISTRY

Explain different typeé of calorific values of fuel. How is it
determined using Bomb Calorimeter ? [07]
Explain : . [06]
(1) Cetane Number of Diesel

(2) Merits and Demerits of Power Alcohol

Compute the proximate analysis results :
1.8 g. of a coal sample looses 0.270 g. weight at 110°C. 1.5 g.
of the same coal sample looses 0.36 g. weight at 925°C and

2.2 g. of the coal sample leaves 0.28 g. of ash. [04]
OR

What is Ultimate Analysis ? Mention the principle involved

in the analysis of each of these constituents. - [07]

Explain : [06]

(1) Advantages and Limitations of Biodiesel
(2) Octane Number of Petrol

A gaseous fuel contains H, = 45%, CH, = 30%, N, = 3%,
CO = 6%, CH, = 2%, C,H, = 5% and H,0 vapour = 4%.
Calculate the volume of air required for complete combustion
of 1 m? of the gas. [04)

Define Corrosion. Explain different factors affecting corrosion. [07]
Write short notes on : [06]
(1) Passivity

(2) Concentration Cell .

Explain the Nernst Theory regarding electrode potential. ‘[04]

OR

3 P.T.O.
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Explain construction, working, reaction and applications of
Nickel-Cadmium Battery. [07]

Distinguish between the following : [06]
(1) Electrochemical Series and Galvanic Series

(2) Anodic Coatings and Cathodic Coatings

Explain Non-metallic Coatings. [04]
Discuss principle, working and applications of gas-liquid
chromatography. [06]
(1) Give the comparison between paper chromatography and
thin layer chromatography. [03]
(2) Define the following : [03]

(i) Bathochromic Shift
(ii) Beer-Lambert’s Law
(iii) Wavelength of EM Radiation

Write advantages, limitations and applications of Atomic

Absorption Spectroscopy. [04]
OR

Discuss principle, working and applications of Infrared

Spectroscopy. [06]

(1) Describe the elution process in column chromatography. [03]
(2) Define the following : [03}
(i)  Chromatography
(i) Red Shift
(iii) Retardation Factor

Write the applications of thin layer chromatography. [04]

[3161]-107/4
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[3061]-107
F. E. Examination - 2006

APPLIED SCIENCE - II
(2003 Course)

Time : 3 Hours]| [Max. Marks : 100

ITustructions :

(1) Answer amy three questions from Section I and any three
questions from Section Il

(2) Answers to the two sections should be written in separate
books.

(3) Neat diagrams must be drawn wherever necessary.

(4) Black figures to the right indicate full marks.

(5) Assume suitable data, if necessary.

Q1 (A)

B)
©

Q.2) (A)

B

()
13061]-107

SECTION - 1

Explain Wave Nature of Matter. Show that the de-Broglie
wavelength of a charged particle is inversely proportional to
the square root of the accelerating potential. Comment on its
significance. [07]

Derive Schrodinger’s time independent wave equation. o6}

An electron is confined to a box of length 2A°. Calculate

the minimum uncertainty in its velocity. Given mass of

electron = 9.1 x 107%kg, h = 6.63 x 107 J-sec. [04)]
OR

Obtain an expression for the energy levels of a particle

enclosed in a rigid box. Discuss atleast three quantum

mechanical predictions. [07]
State Heisenberg’s Uncertainty Principle. Give any one
illustration of this principle. [06]
Explain physical significance of y and w2 [04]
1 ‘ P.T.O.
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State the important characteristics of lasers. With the help of
a neat labelled diagram explain the operation of Ruby laser. [07]

State and explain :
(1) Meissner effect

(2) Persistent currents

(3) Isotope effect for Superconductors [06]

Explain the process of Spontaneous emission and Stimulated

emission. [04]
OR

What are Ferrites ? How are they produced ? Give two
important properties of ferrites. [07]

Explain how lasers are used in Communication Systems and
in Information Technology. |06}

Explain Zero Resistance and its significance in Superconductors. [04}

Discuss with the help of energy diagrams, the working of a
PN junction diode in (i} Forward Bias and (ii) Reverse Bias. [06]

Obtain an expression for the displacement produced when a
transverse magnetic field is applied perpendicular to an
electron in motion. [06]

Calculate the conductivity of a Germanium Sample if a donor
impurity is added to the extent of one part in 107 Ge atoms
at room temperature.

Given Avogadro Number N = 6.02 x 10 atoms/gm-mole
Atomic Weight of Ge = 72.6

Mobility = 3800 cm?/V-sec

Density of Ge = 5.32 gm/cc [04]
OR
2 Contd.
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Explain electrostatic focussing using an electron lens. [06]

Explain Photo-voltaic Effect. How is the fill factor obtained
for a solar cell from its IV characteristics ? - [06]

The electric field between the plates of the velocity selector
in a Bainbridge Mass Spectrograph is 1500 V/ecm and the
magnetic field in both regions is 0.8 w/m®. A stream of singly
charged ions move in a circular path of 5 cm radius in the
magnetic field. Determine the mass number of the isotope.

(Given Avogadro’s Number = 6.02 x 10*/kg-mole) [04]
SECTION - II

What is a Propellant ? Explain different types of propellants

used in rocket. [07]

Explain production, properties and storage of Hydrogen Gas. [06]

A gaseous fuel contains H, = 50%, CH, = 30%, N, = 2%,

CO = 7%, C,H, = 3%, CH, = 5% and H,O vap. = 3%.

Calculate volume of air required for complete combustion of

1 m* of the gas. [04)
OR

Write a note on ‘Biodiesel’. [07]

A coal sample was subjected to ultimate analysis, following

are the results of different analysis :

(1) 0.24 g of sample on combustion gave 0.792 g of CO,
and 0.0216 g of H,0.

(2) 1.4 g of sample in a Kjeldahl’s experiment liberated
ammonia which was absorbed in 50 ml N/10 H,SO,. The
resultant solution required 10 ml of N/10 NaOH solution
for complete neutralisation.

(3) 3.2 g of sample was analysed by Eschka Method and gave
0.233 g BaSO,.

Using Dulong’s formula, calculate gross and net calorific

Value of the coal.’ [06]

Differentiate between Low Temperature Carbonization and

High Temperature Carbonization. [04]
3 ~ PT.O.
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Explain the factors affecting the corrosion. [07]
Explain Nickel-Cadmium battery. [06]

Distinguish between Anodic Coatings and Cathodic Coatings. [04]
OR

What is Electrochemical Cell 7 Classify it. Describe Galvanic
Cell and Concentration Cell with example. [07]

Explain the hydrogen evolution and okygen absorption
mechanism of electrochemical corrosion. [06]

What are the advantages and limitations of H_-O, fuel cell ? [04]

State and derive Lambert’s Law and Beer’s Law. [06]

How will you identify three metal ions from the mixture using

paper -chromatography ? Describe the method. [06}

Explain the principles of Chromatography. [04]
OR

Describe Gas Chromatography in detail. [06]

Explain instrumentation in Atomic Absorption Spectroscopy.

Give applications of AAS. [06]

Define :

(1) Bathochromic Shift
(2) Hypsochromic Shift
(3) Hyperchromic Shift
(4) Hypochromic Shift [04]

[3061]-107/4
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it
EE. (2003 COURSE) EXAM.-2005 Q
APPLIED SCIENCE - 1I
Time : 3 Hours] [Max. Marks : 100

Instructions :

(1) Answer three questions from each section.

(2) Answers to the two sections should be written in separate
books.

(3) Neat diagrams must be drawn wherever necessary.
(4) Figures to the right indicate full marks.

(5) Use of logarithmic tables, slide rule and electronic pocket
calculator is allowed.

¥
-

s " (6) Assume suitable data, if necessary.

Constants :

1O ¢ =3 x 10° m/s

@ e=16x 10°C

(3) h =663 x 10* s

@) m, =9.1 x 10% kg.
SECTION I

Q. 1)/(a3/Expla1n Davisson - Gernfer s/expenment in support with

De-Broglie’s hypothesis of ‘matter waves. ' [07]

(b) State Heisenberg’s Uncertamtyﬁnaple Illustrate the same with
the help of -electron diffraction experiment at a single slit. [06]

ey "Lowest energy of an electron trapped in a potential well is 38 eV.
Calculate the width of the well. [04]

OR .
[2758])-107 1 P.T.0.0
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(b) Discuss the quantum mechanical model of linear harmonic
- oscillator and show that zero point energy is l/2 h). [06]

(c) Proton and alpha particles are accelerated through same potential
difference. Compute the ratio of their De-Broglie wavelengths. [04]

Q.3) (a) What is Holography ? Explain the process of Hologram recording

and reconstruction. [07]
(b) What are Ferrites ? Explain any one method of production of

Ferrites. [0ad,

(c) Explain any two applications of Super-conductivity. (04]
OR .

N

Q.4) (a)—State important characteristics of LASER and write a short note W
on He-Ne LASER. ' [07]

(/’Gﬁf‘ State and explain — (1) Meissner effect and (2) Critical field. [06]
_Ae¥ Define : [04]
‘ )~ Magnetic inductign

R)-eMagnetic field strength)

o~
<3 Tntensity of magngtization
_(4y—Magnetic susceptibility

Q.5) (a) Define : ' . [06]

(1) Valence band, *
(2) Conduction band, and
(3) Forbidden energy gap

and draw energy band diagram of P-N junction when it is —
(i) Forward biased and (ii) Reverse biased.

[2758]-107 2 : Contd.




[image: image15.png](b) Explain I-V characteristics of solar cell. State any one merit and

demerit of solar cell. [06]
() Why resolving power of electron microscope is about 10° times
more than the resolving power of optical microscope ? [04]
OR
Q.6) ,(aa{xpl—ain the motion of electron when it is — (1) Parallel to electric
field and (2) Perpendicular to electric field. [06]

(b) What is Hall effect ? Obtain an expression for Hall voltage. State ,
applications of Hall effect. [06]

. )
MUlate conduct1v1ty of pure ’s‘lhcon at Joom temperature if
concentration of carriers is 1.6 x 10° per cm Given that

mobilities of electron and hole are 1500 cm?/V.s and 500 cm?/V.s
respectively. o - / Lon {04}

SECTION - I1I o= = @0 LMe

Q.7) (a) A petrol sample contains 84% Carbon and 16% Hydrogen by
weight. Its fuel gas compositional data by volume is as under:

Sy
CO, = 12.1% ; CO = 1L.1%. 5
0, = 1.3% ; N, = 85.5% b
. 4
Calculate : !
(1) Theoretical air for combustion of 1 kg of petrol.
(2) Gross calorific value of the petrol sample.
(3) Weight of fuel gas obtained per kg of petrol. [07]
—b) Give composition, properties-and applications of — [06]
(1) ‘Natural gas
2) LPG
Mrite a note on ‘Biodiesel’. [04]

OR

[2758]-107 -3 P.T.O.




[image: image16.png]Q.8) _(3) (17 0.72 g of a fuel containing 80% Carbon, when burnt in a
bomb calorimeter, increased the temperature of water from

27.3°C to 29.1°C. If the calorimeter contains 250 g of water
and its water equivalent is 150 g, calculate GCV of the fuel. [02]

(2) A gas has following composition by volume : , =20%;
=6%;CO=18%;C02‘=8%;02=5%;
N, = 43%. If 25% excess air is used, find the volume

of air actually subplied per m® of the gas. [05]
(b) Explain proximate analysis with significance. [06]
—
(c) Differentiate between Low Temperature Carbonization-and High
Temperature Carbonization. [04]
/

Q. 9H§)/V‘Vhat is Electrochermcal Cell ? Clas31fy it. Describe Galvanic cgll

—

and Concentration cell w1th th example. [07]
- ,(b) Describe cathodic protection for the corrosion control. [06]
g (c) Explain : Galvanic Corrosion. [04]
OR
Q.10)(a) Describe Wet Corrosion with example. [07]
(b) Explain Nickel - Cadmium Battery. [06]
(c) - Explain Nernst Theory regarding electrode potential. = - [04]
Q.11)(a) .Explain the working and application of column chromatography. [06]
(b) State and derive Lambert’s Law and Beer’s Law. [06]
(c) - Explain any two transitions involved in UV Spectroscopy. [04]
OR
Q.12)(a) Explain instrumentation in Atomic Absorption Spectroscopy. Give
applications of AAS. [06]
(b) Describe various steps in paper chromatography. 7 [06]

_(eyDefine Chromatography. Describe principles involved in it. [04]
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g2 APPLIED SCIENCE - II (1997 Course)

Ttme 3 Hours] [Max. Marks :100
Instructions:

Larla

1)  Answer any three questions from each section.

2)  Answers to the two sections should be written in separate books.
3) . Neat diagrams must be drawn wherever necessary.

4) ' F igures to the right indicate full marks.

5)  Use of logarithmic tables, slide rule, Mollier charts, electromc pocket
calculator and steam tables is allowed.

' 6)  Assume suitable data, if necessary.  F EEII0 e el
T L SR TR IR B A TSR N T

Constants —
e =16x10"C .
o h = 6.62x 10 J-sec.

; Me =91x10%kg
hﬂ‘:; otk es €= 3x 108 mfsee. S
SECTION - I

QI) a) What are Newton’s rings? Explain the formation of Newton’s rings and
: " hence explain how it is used to determine the wavelength of
monochromatic source of light. U T ARSI [ ] |

b) What do you mean by double reﬁacnon" Explain posmve and negative
crystals. . . S 6]

¢) An electron and alpha particle both move in cucular path inn the same
magnetic field with the same tangential velocity. Compare the revolutions
they make per second. S

Ry

Mass of o particle = 6.68 x 107" kg. [-4]
02) a) Explain
i) diffraction of light, ' 5HiF s o
ii) dispersion by grating.
st “ Also obtain an expression for dispersive power of grating. ‘ [6]

b) A thin crystal plate is cut with its faces parallel to optic axis. A beam of
plane polarized light is made incident normally with direction of vibration
inclined at an angle @ with optic axis of the plate. Discuss analytically
the production of plane, elliptically and circularly polarized light. [6]

PT.O





[image: image18.png]"¢) When a beam of X-rays scattered by the cartion block is viewed at the
¢« - . scattering angle of 60°, the wavelength of modified scattering photon is
4 " found out to be 1.01A°. Determine the momentum of X-ray photon

undergoing unmodified scattering. o [4]
Q3) a) Explain the construction and working of Ruby laser. ~16]
b) Explain the Bragg’s spectrometer. ’ ot R [6]

¢) Fringes of equal thickness are observed in a thin giass wedge of refractive
index 1.52. The fringe spacing is 0.1 mm and wavelength of light is
5893 A”. Calculate the angle of wedge‘ ‘ [4]

Frerndn ko esesay o :
Q4) a) What are ultrasonic waves? Explam maonetostrlcuon oscﬂlator for the
production of ultrasonic waves. [6]

b) Explain how electron beam can be made to bend either towards or away
from the normal to an equipotential surface. How does an electrostatic
lens focus electrons. : s [6]

¢) A plane diffraction grating has 15,000 lines per inch. Find the angle of
separation of the 5048 A° and 5016 A” lines of helium in the second

order spectrum. 4]
PRAEEE Y
(5) Write short notes on (any three) ; [18]
«:4): Nicol prism  iiivn 50 noms af 3 7 “orgh

ii) Factors affecting architectural acoustics
iii) Holography % - svsisiion Siiman v
iv) Bainbridge Mass spectrooraph

V) Flbxe optlcs commumcatlon
e Y SECTION - 11
Q6) a) What are alloy steels? How are they superior to plain carbon steels?[6]

b) Give the nomenclature, properties and uses of Aluminium alloys (any
three). s . . 1ol

c) Explain the mechanism of Addition polymerization. k . ‘ t4]

Q7) a) Explain how vuleanized rubber is supériof o unvulcanized one?
i » Distinguish between natural rubber and synthetic rubber. L6l

b) " Give structure properties and applications of ' '

i)  Melamine - formaldehyde resin

%' ii) Polyethylene. : & [6]

[26671-7 -2-





[image: image19.png]¢) How do you classify the plastics on the basis of their thermal behaviour?
Explain with suitable examples. 4]

08) a) Give the composition, ﬁfgpeﬂies and uses of
1)  Emulsion paint

ii)  Distempers . . ' [6]
b) Define arefractory. Explain the general characteristics of refractories in
detail. i : e L [6]
¢) Define abrasive. State any three synthetic abrasives with their properties

and applications. L L N )

09) a) How is galvanic series better placed over electrochemical ser; 1es" Explain

. galvanic corrosion with suitable example. [6]
b) Explain anodic protection method for corrosion control. Compare it with

B cathodic protection method. [61

¢) What is Portland cement? Give its properties and applications. [4]
(Q10)Write short notes on (any three): ‘ [18]

1)  Ag- Pbsystem.

ii) Purposes of alloy making.
iii) Classification of polymers.
iv) Nernst theory and corrosive tendency of metals.
v)  Automobile pollution control methods.
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