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DIPLOMA IN NAUTICAL SCIENCE
‘Term-End Examination

December, 2007

BNA-012 : APPLIED SCIENCE

Time : 2 hours Maximum Marks : 70

Note :

(i)  This question paper consists of Section A and
Section B.

(i) In Section A attempt three questions in all.
Question No. 1 is compulsorv.

(iii) Attempt all questions in Section B.

SECTION A
(Physics) v
1. (a) With the help of neat ray diagram explain the
sextant and its application to measure height of
distant objects. 5

(b) A simple pendulum has a bob of mass 0-3 kg and a
length of 1 m. The bob is drawn aside through an
angle of 6° and released from rest. Calculate 5
(i) the maximum velocity of bob
(i) the maximum acceleration

(iii) the maximum tension in the string.

(c) Explain the effect of temperature, pressure and
humidity on the velocity of sound in air. 5
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2. (a) Explain the phenomenon of transfer of heat by
means of conduction, convection and radiation.

Calculate the quantity of heat conducted through

2 m? of a brick wall 12 cm thick in 1 hour if the

temperature on one side is 8° C and on the other

side is 28° C.

(Thermal conductivity of brick = 0-13 W/m/K). 5
(b) With the help of ray diagram explain the

phenomenon of total internal reflection of light. Give
_its applications in optical fibre. 5

3. (@ Explain the Doppler effect when the source moves
towards stationary observer.

An observer travels with constant velocity of 30 m/s
towards a distant source of sound which has a
frequency of 1000 Hz. Calculate the apparent
frequency of the sound heard by the observer. What
frequency is heard after passing the source of
sound ? (Velocity of sound = 330 m/s). 5
(b) Describe briefly the effect of pressure and impurities
on the melting point and boiling point of liquid with
suitable examples. | 5

4. Answer any two of the following :
(@ Define Simple Harmonic Motion. Derive expressions
for the displacement, the wvelocity and the
acceleration of the simple harmonic motion. 5

(b) Derive the expression for the precessional frequency
of the gyroscope. o 5

(c) If the velocity of sound in air is 340 metres per
second, calculate
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(i) the wavelength when the frequency is 256 Hz
(i) - the frequency when the wavelength is 0-85 m. 5
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SECTION B
(Chemistry)

5. Attempt all parts : 2x4

(@) Why is acid rain considered as a threat to Taj Mahal ?
Explain the chemistry involved.

(b) Which is a stronger acid — formic acid or acetic
acid ? Why ?

(c) Explain the nature of bonding in CCl4 and CaHZ.

(d What happens when 30 mL of ethanol and 30 mL
of water is mixed ? Explain.

6. Attempt any three parts : 3x3

(@) Name the two major air pollutants. Explain their
sources.

(b) Give any two general physical and any two chemical
characteristics of the halogen family.

(b) Give the main features of Rutherford’s model of

atom.
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