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DIPLOMA IN NAUTICAL SCIENCE
Term-End Exammatnon S

June, 2007

~ BNA-012 : APPLIED SCIENCE

Time:: 2 hours T ‘Maximum Marks : 70

Note :

(i) ""VThxs questlon paper cons:sts of Section A and
‘Sectlon B. ’ B

(ii) In Sectlon A attempt three questzons m aII
‘ Question No. 1 is compulsory i

(iii) Attempt aIl questtons in Section B,

SECTIONA
(Nautical Physics)

Note :: - Question . no.- 1 is. compulsory. Attempt two
~more questions from this section.

1. ‘k(-va).;;:What do you mean by expan51on of hqunds ? Defme
'apparent and real expansxon of liquids. =

g A tank is loaded at a temperature of 12 °C The
volume of liquid in the tank is 803 m3 The
‘dlschargmg temperature is estimated to be' 31 °C.

At this temperature the tank has.a capacity of
815 m°, Determme whether the tank has been
overloaded. B ) 5
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(Volume coefficient of the liquid = 720 x 10~ 6/°C)

(b)

Explain the- Doppler effect of sound A ship is
moving towards the port with speed A gtvmg a siren
of frequency f. Calculate the apparent frequency
detected by the observer at the port ‘

A small mass of 0-2 kg is attached to one end of a-
helical spring and produces an extension of 15 mm.
The mass is now pulled down 10 mm and set into
vertical oscrllatlons of amplitude 10 mm. Determme

(i) the penod of oscrllatlon

(ii) the maximum kmetlc energy of the mass.

- i) - the- potentral energy of -the- sprmg when the. .

()

(b) -

" ‘mass is 5 mm below the centre of oscillation.

@ = 98m/s) B

| Define the terms :

‘work,: power, kingtic energy and potential: energy.: "

A body of mass m = 4-5 kg is dropped from rest

at a helght h = 10 5 m above the earth s surface

Neglectmg alr re51stance determme 1ts speed just

before it strikes the ground

5

Assummg the varidtion:of the* weight of a body with
its position :on; .the- garth’s. surface is due to the
rotation of the earth, find the difference in the
weight of one ‘gram ‘as measured at the equator #nd
at the poles.

1. (Radius, of the earth . =:6:378 x. 108 cm)

IGNOU Papers - IGNOU Forum — IGNOU Atrticles @ IGNOUGuess.com



IGNOU

Lvarytiing

{beat

GUESS —
T6N 0

For More Papers Visit http:/www.IGNOUGuess.com

3.

(®)
1 of figures indicate the centroids of & line; a rectangle;

(a)

Explam the various charactenstlcs of sound What
will be power loss in dec1bels from 300 mW  to
100 mW of asiren ?

Defme centre of grawty ‘and centrond Wxth the help

a triangle, a semicircle and-a ‘parallelogram. 'Where

.. will be the-position of the centroid.of a ship.?:

Explain the phenomenon of conduction}\ of heat.

Calculate the amount of heat conductéd per'second

- through one square: metre .of the wall if its thickness

s 15.cm: and .its. COndUCthlty= is Q‘OOlZS,I.UﬂltS

{b) -

The outside and inside temperature-is being 35 °C
and 28 °C, respectively.

rWith the‘help of ray: dragram explam the werkmg of

astronmcai“telescmpe; siorot mtussiany vl
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- SECTIONB -
(Nautlcal Chemlstry)

Attempt all questzons in thzs sectlon

Attempt all parts :

(@)

CN

Which of the elements having the following atomic
numbers belong to the same group of the penodlc

' tabIe -9

Z 24 29 42 47 |
Why is rustmg of iron faster in sea water '?

What happens when iron. sulphxde is treated w1th

,;{,fdllute'sulphurxc acid?. .,

(d

How does ionization energy vary across a period ?
Explain.

Attempt any three parts ;'

‘Explain why alcohols have higher boxlmg points than
' corresponding isémeric . ‘ethers. Illustrate with a

v ":"“SUItab]e dlagram LY ;—"’ RS TRECI TN

(b)

()

(d)

A primary alcohol w1th "Vapour” density 29

contained € =:62:1% and H '= 10-3%.. Determine

the molecular formula of the compound;«.« ;-
What are ionic compounds ? Give the four

characteristics of ionic compounds.

What are the main components of our
environment ? Explain three factors responsible for
the pollution of the environment.
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7. Attempt any threeparts.:. . ...

(a)

(d)

Identify (A) to (D) as reactant or reagent.
) 2 CHycHO A, (B) 'Aldol condensation.
i CH,cocl+ H, —S (D) Rosenmund’s

reaction.

Give three postulates of Bohr's model of atomic
struqture.

() What is corrosion ?

(i) What are the two methods used to protect a

ship’s hull from rusting ?

Discuss the halogenation of methane giving
appropriate mechanism. |

8. Attempt any three parts :

(@)

~ which contains 0-4 g of helium, 1-6 g of oxygen and

(b)

Calculate the total pressure in a 10 L cylinder

1-4 g of nitrogen at 27 °C. Also calculate the partial
pressure of helium gas in the cylinder. Assume ideal
behaviour for gases. |

Given R = 0-:0821 L atm/K-mol.

Give L.U.P.A.C. names of the following compounds :

O CHy - CH - CH, - CH, - CH - CHO
OH Br

(i) CH, = CH - CH (CH,),

(i) CgH,OCH,

o 3x3

3x3
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(0 What are the different forms of:itoh and how do

N RN S SR & AN R AL
£ N VA T R R S e

(d) - Name three ;»diffe‘rfetnt,.woféé:‘..,of c(apper
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