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THE OPEN UNIVERSITY OF SRI LANKA

FOUNDATION FOR TECHNOLOGY
TTX2313 — PHYSICS FOR TECHNOLOGY

FINAL EXAMINATION - 2013/2014

DURATION - THREE HOURS

DATE: 11™ August 2014 TIME: 0930 — 1230 HOURS

Answer Question 01, which is compulsory and additional five (05)
questions.

Question 01 carries 25 marks.

All other Questions carry fifteen (15) marks each.

You should clearly show the steps involved in solving problems.
No marks are awarded for the mere answers without writing the necessary
steps ‘

( Assume g=10 ms?)

01.Compulsory Question

(1)
()What are the S.I units of the following ‘quantities. (02 marks)

(a) Momentum  (b)Electrical Power (c)Heat Capacity (d) Frequency

(ii)Following diagram shows a micrometer with a screw pitch of 0.5mm.The
circular scale has 50 divisions on it. What would be the reading of the
instrument? (02 marks)




(i) The resultant of two forces 5 N and 8N is 13N.Find the angle between
two forces. - (03 marks)

(iv)A body of mass 50 kg is resting on a rough horizontal plane. The least
horizontal force required to move the object is 90 N.Find the coefficient of
friction between the plane and the object. (03 marks)

(v) A horizontal force of 50N is applied for a period of 20 ms on a body
placed on a smooth horizontal table. What would be the change in
momentum of the body. (03 marks)

(vi) Define “ linear expansivity “and “volume expansivity of a substance

(02 marks)
(vii) Distinguish the “Absolute Humidity” and the “ Relative Humidity”
(02 marks)
(vii)State the * laws of refraction’ of light. (02 marks)

(ix)Define the “ magnifying power” or “angular magnification “of an optical

instrument. (02 marks)

(x) Compare Progressive waves and Stationary waves. (02 marks)
(xi) State the “Coulomb’s law” in electric fields. (02 marks)
(02) (a) State the Newton’s Laws of motion, (03 marks)
(b)Distinguish ‘mass’ and ‘weight’ of an object. (03 marks)

(c )What is the connection between force and momentum? (03 marks)

(d )An object of mass 5 kg is attached to the hook of a spring-balance
and the latter is suspended vertically from the roof of a lift.
Calculate the reading on the spring balance when the lift is,

(i)at rest
(ii)ascending with constant velocity 10 ms™
(iii)ascending with constant acceleration of 8 ms™
(iv)descending with constant acceleration of 10 ms™
(06 marks)



(03)(a) Define ‘work’ and ‘Power ° (02 marks)

(b) In an open air wind is blowing along a hohizontal direction at constant
velocity V.What is the kinetic energy per unit volume of moving air .
(Take density of airas p.)

(04 marks)

(c)The kinetic energy of the wind can be used to rotate the blades of a
wind mill and the energy is converted into electricity.Consider a situation
where the wind blowing normal to the plane of rotation of the blades of a
windmill. The area swept by a rotating blade is ‘A’. Assume that all the
kinetic energy of the wind blowing through a cross sectional area A
could be extracted by the blades , show that the rate at which the wind
energy is transferred to wind mill is % pAV?

(06 marks)

(DIf A=50m? V=20 ms™  p=1.2kgm™ and windmill converts its
mechanical energy to electricity with an efficiency of 30%,calculate the
power output of the windmill. (03 marks)

(4)
A student plans to find acceleration due to gravity (g )in the laboratory
using a simple pendulum.

(a)Write down the expression for the period of oscillations ‘T’ of the
pendulum in  terms of the length’ I’ of the pendulum and acceleration
due to gravity ‘g ‘) (02 marks)

(b)Rearrange the above expression in the most suitable manner in order to
obtain a value for g by plotting a graph (03 marks)

(c )When the student measured the time for only one oscillation ;his
reading was 3.0 s.If the instrument error in the time measurement is 0.1
s, determine the percentage error of the value of the period of
oscillation. (02 marks)

(d )He measured the time for 25 oscillations and the value obtained was
75.3s.Determine the percentage error of the value of the time
measurement. (02 marks)



(e)The student wants'to extend this experiment to find out the height -
(H) of the ceiling in which the pendulum is hung.
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(i) Rewrite the expression in (b) in terms of H,,T, g and h (02 marks)
(i) What are the quantities you plot in X and Y axis in order to get a
straight line graph.
(02 marks)

(iii) How do you obtain ‘ H ‘ from the graph. (02 marks)

(05) A student wants to determine the specific latent heat of fusion of ice ‘L’
using the method of mixtures in the school laboratory.
(a)Draw a labeled diagram of an experiment arrangement that he would
use. (02 marks)

(b)(i)If the ice is available in the following forms, which form is the best one?

(A)one large cube (B) small cubes (C) ice in crushed form
(02 marks)
(i)Give one scientific reason as to why each of the other two forms
were rejected. (03 marks)

(c) What are the three measurements that he should take before adding
ice into water.. (02 marks)

(d) State the other two measurements that he should take after mixing ice
and water. (02 marks)

(e )Write the equation to calculate the specific latent heat of fusion of ice ‘L
with the measurements mentioned in cand d (04 marks)
Specific Heat Capacity of water C,,

Specific Heat Capacity of the calorimeter Cq

54



(06)  (a) Describe the laboratory experiment to determine the velocity of
sound in air.
Your answer should include the apparatus used, experimental

procedure ,measurements taken, graphs drawn etc
(08 marks )

(b) A stretched string of length * | “ and under the tension T, emits a
note of fundamental frequency ‘ f ‘. The tension is now reduced
to half of its original value and the vibrating length changed so

that the frequency of the second harmonic is equal to f. What
is the new length of the string in terms of the original length.

(07 marks)
(07)
(a) Describe how do you practically determine the angle of minimum
deviation for rays refracted through a prism. (08 marks)

(b)Calculate the minimum deviation produced by 60° glass prism, if the
refractive index of the glass is 1.50.What would be the angle of incidence
at which minimum deviation occurs? (07 marks )

(08)
Define .(a)Electric Field Intensity E
(b)Potential Difference of a electric field.

(c )How the above mention quantities are related? (06 marks)

(i) A charged oil drop of radius r is prevented from falling under gravity by the
vertical field between two horizontal plates charged to difference of
potential V. If the distance between plate is d, .and the density of oil is

p, what would be the charge of the oil drop?
(09 marks)
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