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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.
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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]
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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)]
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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
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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]
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