December - 2007

[image: image1.png]Total No. of Questions : 12] [Total No. of Printed Pages : 7

[3261]-102
F. E. Examination - 2007

APPLIED SCIENCE - 1
(2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions :

- DEC 20m7

(1) Answer three questions from section 1 and three questions
from section II.

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

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

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

(6) Assume suitable data, if necessary.

Constants :

Q.1 (A)

[3261]-102

SECTION - I : APPLIED PHYSICS

e =16 x 10°C

h =663 x 10 J-Sec.
m = 9.1 x 107 kg

c =3 x 10® m/sec.

Explain the formation of Newton’s rings. Prove that in
Newton’s rings by reflected light, the diameters of bright
rings are directly proportional to square root of odd natural
numbers. Hence explain how rings are getting closer with
increase in their diameter order. [07]

1 P.T.O.
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(1) State the fundamental postulates of Special Theory of
Relativity.

(2) Explain the concept of Time-dilation and Length
Contraction in theory of relativity.

When a thin film of glass of L = 1.5 is introduced in the

_ path of one of the interfering beams of Michelson’s

Interferometer, a shift of 30 fringes of sodium light is
observed across the field of view. If the thickness of the
film is 0.018 mm, calculate the wavelength of light used.

OR

A thin film of uniform thickness is illuminated by
monochromatic light. Obtain the conditions of brightness and
darkness of the film as observed in reflected light. When
seen in reflected light, why does an excessively thin film
appear to be perfectly black, when illuminated by white
light ?

(1) Explain the use of thin film as anti-reflection-coating.

(2) Explain how interferénce pattern can be used for testing
the optical flatness of surfaces.

What is Doppler’s Effect ? A stationary body explodes into
two fragments each of rest mass 1 kg that move apart at
speed of 0.6 C relative to the original body. Find the rest
mass of the original body.

Explain Fraunhofer diffraction due to a single slit and obtain
an expression for resultant amplitude of diffraction pattern.

the conditions of principal maximum and minima.

What is Magnetostriction Effect ? Explain with neat diagram

102}

[04]

[04]

[07]

{06]

[04]

107]

the magnetostriction oscillator for generating the ultrasonic waves. [06]

2
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A plane transmission grating having 5000 lines per cm. is
used under normal incidence of light. What is the longest
wavelength of light for which a spectrum can be seen ? [04]

OR

State and explain Rayleigh’s Criterion of Resolution. Hence,
obtain an expression for resolving power of a telescope.  [07]

(1) Explain Echo-sounding technique with one example.

(2) Calculate the natural frequency of cast-iron rod of
2.6 cm. in length.

Given :
Density of Rod = 7.23 x 10° kg/m?
Young’s Modulus = 1.16 x 10" N/m3 [06]

Deduce Bragg’s Law of X-ray diffraction. [04]

Explain the phenomena of double refraction on the basis of
Huygen’s wave theory of Light. [06]

What do you understand by ‘Mass Defect’ and ‘Binding
Energy’ of a nucleus ? Explain binding energy curve with
observations, salient features and conclusions. [06]

(1) State Brewster’s Law of Polarisation. Write mathematical
expression for it.

(2) What is ‘Q’ value of nuclear reaction ? [04]
OR
3 ’ P.T.O.
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With the help of neat diagram, explain the principle,
construction and working of cyclotron. Obtain the expression
for thecyclotron frequency and maximum energy of the

particle. [06]
(1) Explain Nuclear Fission Reaction with suitable illustration.
Hence explain the mechanism of nuclear fission reaction
on the basis of Bohr and Wheeler’s liquid drop model.
(2) What is Quarter-wave Plate ? [06]
Explain principle and working of Nicol’s Prism with neat
diagram. ' [04]
SECTION - II : ENGINEERING CHEMISTRY
Explain in detail, how atomic radius is determined in different
-types of cubic lattices. [06]
Explain the terms : Weiss and Miller’s Indices. Why Miller’s
Indices are superior to Weiss Indices ? Explain with suitable
examples. 106]
Distinguish between Crystalline Solids and Amorphous Solids. [04]
OR
What are the clements of Crystal Symmetry ? Explain them
with reference to simple cubic structure. [06]
Define Atomic Packing Factor. Show that atomic packing
factor for BCC structure is 0.68 and for FCC structure is
0.74. [06]
Distinguish between - Schottky and Frenkel defects in ionic
crystals. [04]
4 : Contd.
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50ml standard hard water containing 2.5 mg CaCO, per
ml consumed 15ml EDTA. 25ml water sample required
20ml EDTA and 25ml boiled sample water required 13ml
EDTA solution. Calculate total, temporary and permanent
hardness. [05]

Calculate total chloride content in 10° litres of water
sample, whose 25ml on titration with M/, AgNO,
required 18ml for end point. [02]

What are Zeolites ? Explain Zeolite process of softening of
water. Give advantages and disadvantages. [06]

Give chemical reactions : [04])

{1

@

®)

@

M

When soap solution is added to water containing
Ca(HCO,), impurity.

When water containing Mg(HCO,), is boiled.
Brick Red precipitate is formed in Mohr’s Method.

At high pressure soda undergoes hydrolysis.

OR

How many litres of 8% NaCl sclution will be required
to regenerate the exhausted Zeolite which has capacity
of softening 50,000 litres of sample water containing —

Ca(HCO,), — 40.5 ppm, CaSO, — 61.2 ppm,
MgCO, - 8.4 ppm, Mg(NO,), — 37.0 ppm.

[Given the atomic weights, H = 1, C =12, O = 16,
S =32, N =14, Mg = 24, Ca = 40] [05]

5 P.T.O.
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(2) 10ml sample water on titration with N/, HCI required
17.5ml for phenolphthalein end point. When methyl
orange was added to the same, pink colour developed.
Describe the type and amount of alkalinity present in
the watersample.

State various ill effects of using hard water in boilers. Explain

in detail (i) Scale and Sludge Formation, (ii) Boiler Corrosion.

(1) Define BOD. How it is determined ?

(2) Explain how particulate emission is controlled with the
help of cyclone collector.

Explain in detail solution and suspension polymerisation
technique.

What is Vulcanization of Rubber ? Give the structural
changes taking place on vulcanization. State the properties
of vulcanized rubber.

Give two example of any two :

(1) * Conducting Polymers
(2) Thermally Stable Polymers
(3) Biodegradable Polymers

(4) Liquid Crystalline Polymers

OR

[02]

[06]

[02]

[02]

[06]

[07]

[04]

Contd.




[image: image7.png]Q.12) (A)  Give polymerization reaction, properties and uses of any two : [06]
(1) HDPE
(2) ABS
(3) Butyl Rubber

4 PVC

(B) What is Addition Polymerization ? Explain free radical
polymerization mechanism with suitable example. [07]

(C) Distinguish between Thermoplastic and Thermosetting Plastics. [04]
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Instructions :

(1) Answer any 3 questions \ from each section.

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

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

(4) Neat diagrams must be drawn wherever necessary.

(5) Use of logarithmic tables, Mollier charts, electronic pocket
calculator and steam tables is allowed.

(6) Assume suitable data, if necessary.

Constants :

Q1 (4

®
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SECTION - I : PHYSICS

=16 x 10¥C
6.63 x 10 J-S
m, = 9.1 x 107 kg
c =3 x 10® m/s

Derive an’expression for condition of maxima and minima for
reflected light in case of thin transparent film of uniform
thickness. [06]
What is Time Dilation ? Deduce an expression for the time
dilation as regards to interval between two events measured
from two different inertial frames. [06]

Fringes of equal thickness are observed in a thin glass wedge

of refractive index 1.52. The fringe spacing is 1 mm and

wavelength of light is 5893 A°. Calculate the wedge angle

in seconds of an arc. [04]
OR

Give experimental set up to obtain Newton’s rmgs Explam how

interference takes place.

=2
o

Newton’s rings are formed by light reflected normally from a
plano-convex lens and a plane glass plate with a liquid between

1 P.T.O.
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them. The diameter of n® ring is 2.18 mm and that
of (n + 10)® ring is 4.51 mm. Calculate the refractive index
of the liquid, given that the radius of curvature of the lens
is 90 cm and ‘wavelength of light is 5893 A°. [06]

Deduce Einstein’s Expression for mass-energy equivalence. [06]
Explain the use of thin film as anti-reflection coating. [04]

Discuss the Fraunhoffer diffraction at a single slit. Obtain
the condition for principal maximum and minimum. [06]

What is Diffraction Grating ? How is it obtained ? What is
the longest wavelength that can be observed in the third order
for a transmission grating having 7000 lines per cm ? Assume
normal incidence. [05]

What is Magnetostriction Effect ? Draw a neat diagram and

- explain the magnetostriction oscillator for the production of

ultrasonic waves. [06]
OR

State Rayleigh’s criterion of resolution. Hence obtain an

expression for the resolving power of a telescope. [06}

Explain the use of ultrasonic waves for non-destructive testing
and in SONAR. [04]

(1) Explain how Bragg’s X-ray Spectrometer can be used for
verification of Bragg’s Relation.

(2) Calculate the angular separation between the first order
minima on either side of central maxima when slit is
6x10* cm wide and A = 6000 A°. : [07]

(1) Explain how you will distinguish between unpolarised
light and circularly polarised light.

(2) Write down the Proton-Proton cycle for the nuclear fusion
redction. : [06]

Explain the principle, construction and working of a Betatron.
Obtain the Betatron condition. [06]

A glass plate of refractive index 1.5 is to be used as a polarizer.
What is the angle of polarization and angle of refraction ? [04]

OR

2 Contd.
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Explain the principle, construction and working of a Nicol Prism. [06]
Derive the four factor formula of a chain reaction. [06]

If the frequency of the oscillator potential applied to the dees
of a Cyclotron is 9 MHz, what must be the magnetic flux
density B to accelerate a-particles ?

Mass of o-particles = 6.643 x 107% kg [04]
SECTION - II : CHEMISTRY

What is meant by Atomic Packing Factor ? Calculate atomic
packing factor for SC, BCC & FCC Structures. [07]

What are Liquid Crystals ? How they differ from crystalline
state and liquid state ? Give applications of liquid crystals. [06]

What is Law of Rational Indices ? How Miller Indices of a

lattice plane are better than Weiss Indices ? [04]
OR

What are Crystal Imperfections and how they affect properties

of crystals ? Explain point defect. [07]

Differentiate the following : [06]

(1) Isotropic Solids and Anisotropic Solids

(2) Mica and Talc

Define the following terms : [04]
(1) Unit Cell

(2) Crystallography

(3) Axis of Symmetry

(4) Lattice Parameter

What is meant by Primary Pollutants ? Explain their formation

with suitable chemical reactions. [07]
(1) Explain Activated Sludge Method for Waste Water
Treatment. [03]

(2) An exhausted Zeolite softener bed was regenerated by
passing 50 lit. of NaCl containing 250 gm/lit. NaCl. Hard
water sample of hardness 400 ppm CaCO, equivalent was
softened by using the bed. Calculate quantity of

hard water which can be softened by this bed. [03]
Explain principles involved in Reverse Osmosis Method and
EDTA Method for softening of water. [04]

OR
3 P.T.O.
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‘Describe the Demineralisation Process of softening of hard

water. What are its advantages over Zeolite method ? [07]
(1) Water is known as ‘Universal Solvent’. Explain. (03]
(2) Give the Sulphur cycle in nature. [03]

100 ml water sample requires 4 ml of N/50 H,SO, for
neutralization to phenolphthalein end point. Another 16 ml of
the same acid was needed for further titration to Methyl Orange
end point. Determine the type and amount of alkalinities. [04]

Give the polymerisation reactions, properties and applications

of any two : [06]
(1) Polystyrene

(2) ABS

(3) Silicon Rubber

Compare the following : [06]

(1) Natural Rubber and Vulcanised Rubber
(2) Chain and Step Polymerisation
Write a short note on any one of the following : [04]
(1) Thermally Stable Polymers
(2) Biodegradable Polymers.

OR
Classify polymers on the basis of structure and number of
monomers involved. [06]
(1) Give the mechanism of ring opening polymerisation. [03]

(2) Give any one method for averaging molecular weight of
polymers. [03]

Define the following terms with suitable examples : [04]
(1) Mastication

(2) Compounding of Plastics

() Tg

(4) Thermosetting Polymers

[3161]-102/4




December – 2006


[image: image12.png]Total No. of Questions : 12] [Total No. of Printed Pages : 5
[3061]-102

F. E. Examination - 2006

APPLIED SCIENCE - I
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions :
(1) Answer 3 questions from Section 1 and 3 questions from
Section II.

(2) Answer fo the two sections should be written in separate
answer books.

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

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

(6) Assume suitable data, if necessary.

SECTION - 1

Constants : e = 1.6 x 107°C
= 6.63 x 10 ]S
m, = 9.1 x 107 kg
c =3 x 10 m/s

Q.1) (A) A thin film of uniform thickness is illuminated by
monochromatic light. Obtain the conditions of darkness and
brightness of the film as observed in reflected light. Why does
an excessively thin film appear dark in reflected light ?  [07]

=

(B)  Give the Lorentz Transformation equations. Show that the
apparent length of a rigid body is reduced by a factor

J1 - ﬁi /¢? in the direction of motion with uniform velocity

§. Discuss the result. {06]
[3061]-102 ' 1 P.T.0.
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In Newton’s rings experiment the diameters of n™ and
(n + 8)"bright rings are 4.2 mm and 7.00 mm respectively.
Radius of curvature of the lower surface of the lens in 2.00
metres. Determine the wavelength of light. [04]

OR

Describe with a neat diagram the construction and working
of Michelson’s Interferometer. Discuss the types of fringes. [07]

Draw diagram showing interference in reflected light in a thin
wedge shaped film. Give mathematical conditions for
constructive and destructive interference. Explain how this

type of interference pattern can be used for testing the optical
flatness of surfaces. [06]

What is Time Dilation ? Explain. What will be the period of
a seconds pendulum measured by an observer moving with
a speed of 0.8¢ ? [04]

State and explain Rayleigh’s criterion of resolution. Hence
obtain an expression for the resolving power of a telescope. [07]

What are Ultrasonics ? Name the methods for their production
and explain any one with a neat diagram. |06}

Monochromatic light of wavelength 6.56 x 107 cm falls
normally on a grating 2 cm wide. The first order spectrum

is produced at an angle of 18° |4 from the normal. What is

the total number of lines on the grating ? [04]
OR

Discuss the Fraunhofer diffraction at a single slit. Draw the

intensity distribution curve. [07]

Mention any six applications of ultrasonics. Calculate the
thickness of a quartz plate required to produce ultrasonic waves
of frequency 2MHz.

Given : density of crystal = 2650 kg/m?

Young’s Modulus = 8 x 10" N/m? [3+3]

Explain how Bragg’s spectrometer can be used to verify
Bragg’'s law. [04]
2 . . Contd.
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Explain the principle, construction and working of Nicol’s
prism. [06]

What do you understand by ‘Mass defect’ and ‘Binding energy’
of a nucleus ? Draw a curve showing the variation of binding
energy per nucleon against the mass number. What are the
conclusions drawn from such a curve ? [06]

A nuclear reactor needs to supply 4,500 MWH electric energy
per day. The reactor has an efficiency of 30%. Find the mass
of uranium required for a single day’s operation.

Given : Energy released per fission = 200 MeV
Avogadro Number = 6.025 x 10 per kg mole [04]

OR

Explain the principle, construction and working of Betatron.
Obtain the Betatron condition. [06}

What are Retardation Plates ? Obtain an expression for the
thickness of a QWP.

Giving the necessary analytical treatment explain how the
QWP can be used for the production of circularly polarised
light. [06]

A polariser and an analyser are oriented so that the amount
of transmitted light is maximum. Through what angle should
either be turned so that the intensity of transmitted light is
reduced to (i) 0.75 and (ii) 0.25 times the maximum intensity ? {04]

SECTION - 11

What are the types of Symmetries in Crystals ? Discuss them
with respect to cubic crystals. [07]

What is a Liquid Crystal Phase ? Give types and applications
of liquid crystals. [06]

3 - PT.O.
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Define : (1) Co-ordination Number
(2) Isotropy
(3) Lattice Plane

(4) Radius Ratio [04]
OR
What is a Silicate ? Give different types of Silicates. 107]

Explain the line defects in metallic crystals. State the effects
of line defects on the properties of metals. [06]

What are the various types of unit cells for Orthorhombic
Crystal System. Draw their figures. [04]

Define and give determination of BOD and COD. [07]

Give the causes, disadvantages of boiler corrosion and caustic
embrittlement and propose the methods to minimise these. [06]

Find the types and amount of alkalinities in the water sample
if 100 ml water sample on titration with 0.02N H,SO, gave
phenolphthalin end point 8.5 ml of the acid and 12.5 ml acid
was further required to methyl orange end point. [04]

OR

Explain the role of catalytic convertor in reducing the pollution
from vehicles. [04]

Explain the electrodialysis method for separation of ionic
pollutants from water. [05]

Hardness of 2,500 litres of water was removed completely by
zeolite softner. The zeolite had required 40 litres of 100 gm lit.
of NaCl to regenerate. Calculate hardness of water. [04]

Give the theory and procedure for qualitative determination
of Cl ions in water. j04]

4 Contd.
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Give the polymerisation reactions, properties and uses of —

(1) Epoxy Resin

(2) Polyvinyl Chloride [06]

Describe the emulsion and solution polymerisation with one

example each. 106]

Give the cationic chain mechanism for polymerisation of

vinylic monomers. [04]
OR

Write a note on conducting polymers. ' [04]

Distinguish between thermosoftning and thermosetting resins.  [04]

Give the reaction, properties and uses of styrene butadiene
rubber. {04]

Define : (1) Glass Transition Temperature (Tg)
(2) Tacticity
(2) Degree of Polymerisation

(4)  Monomer . [04]
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