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THE OPEN UNIVERSITY OF SRI LANKA

FOUNDATION FOR TECHNOLOGY
TTX2313 — PHYSICS FOR TECHNOLOGY

FINAL EXAMINATION - 2014/2015
DURATION — THREE HOURS

DATE: 04" September 2015 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

01.Compulsory Question

()In a vernier calliper 19 mm of the main scale is divided into 20 parts of the
vernire scale. What is the least count of the vernier calliper?

(02 marks )

(ii)Briefly explain how do you determine the density of steel using a small
steel ball in the laboratory. (03 marks )
(iif)State the “Law of vector triangle”. (02 marks )

(iv) A body of mass 40 kg is resting on a rough horizontal plane. The least
horizontal force required to move the object is 100 N.Calculate the
coefficient of friction between the plane and the object. (03 marks)

(v)Define “Linear Expansivity” and “Superficial Expansivity” of a substance.
(02 marks )

(vi) Define the term “ relative humidity” .
(02 marks )

(vii)A body of mass m and density o is wholly immersed in a liquid of
density p.Derive an expression for the apparent weight of the body.
(03 marks )
(viii) )Define the “ magnifying power” or “angular magnification “of an
optical instrument. (03 marks)




(ix) Describe following terms

(i) Intensity of a sound wave (i) resonance  (iii) Beats

(03 marks )
(x) State the “Gauss’s theorem” in electric fields. (02 marks)
(02)(a) State the Newton’s Laws of motion, (03 marks )

(b ) Starting from the Newton’s second Law, derive F=ma (04 marks )

(c) A car of mass 1000kg moving with 54 km/h is brought to rest over a
distance of 25 m.

Determine,

(Dthe average retardation,

(it) the average breaking force (08 marks )
(03) (a) State the “Principle of Conservation of Energy” (03 marks )

(b) A ball of mass 0.5 kg is projected vertically with velocity 30 ms™.Using
the principle of conservation of energy , calculate’ .
(i) the maximum height attained.
(if) the kinetic energy and the potential energy of the ball at the half way.
: (06 marks )
(c) A motoris used to pump water from a well of height h (m).The water is
released from a cylindrical pipe of radius a (m) with speed of V (ms™ ).
Calculate the power of the motor taking the density of wateras p)

(06 marks )



(4) (a) What are the Sl units of the following quantities?

(i) Momentum (i) Thermal Energy (ii) Power
(iv)Frictional Force (v)Rate of change of temperature
(05 marks )

(b) Describe the laboratory experiment to determine the acceleration due
to gravity (g) by means of a simple pendulum.

Your answer should include apparatus used, experimental procedure,
measurements taken, graphs drawn, calculations etc.

In that experiment student A has taken time for 25 oscillations and
calculated the period of oscillation T. Student B has taken time for
ten (10) oscillations. Which method is better? Give your reasons.

(10 marks)
(05)(a) Define following terms
(i) Specific Heat Capacity (i)Specific Latent Heat of Fusion
(03 marks )

(b)Briefly describe how would you determine the specific latent heat of
fusion of ice L in the laboratory by the method of mixtures.

You have to focus on to following
e Apparatus used,
e precautionary steps that one should follow when ice is added
into the calorimeter
e Experimental techniques to avoid errors (12 marks )

(06)(a)Define the “Thermal conductivity” of a substance. (04 marks )

(b)Describe the Searl Method to determine the thermal conductivity(K) of a
‘goodthermal conductor. - (06 marks )

(c)In Searl experiment to determine thermal conductivity K, the readings of
the thermometers inserted in the holes at a distance of 5cm from each
other are 80°C and 70°C.If a 1kg of water flows through the apparatus in
6 minutes, calculate, the Thermal conductivity of the material of the bar.

The radius of the bar=2cm

Inflow temperature and outflow temperature is 30°C and 40°C
respectively.

Specific Heat Capacity of water is 4200 J kg™'K ™ (05 marks )



(07) (@) Compare and contrast “Transverse Waves” and “Longitudinal
Waves” (04 marks )

(b) Describe the special features of the “Stationary Waves”

(04 marks )

(c) Describe an experiment to determine the velocity of sound in air at

a Physics Laboratory. (07 marks )

(08) (a) State the laws of refraction of light. (02 marks)

(b)Describe what do you mean by “ Critical Angle” and” “Total Internal

Reflection” (04 marks)
(c )Describe how do you determine the angle of minimum deviation for

rays refracted through a prism.

You have to focus on to following points
e apparatus used,
e experimental procedure,
e graphs drawn, and

e measures taken to get accurate results and avoid errors
(09 marks)

(09) (a)State the “Coulomb’s law” in electric fields. (02 marks)

(b )Define the “ Electric Field Intensity” and “Potential Difference” in Electric
Field. (04 marks)

(c) The proton and electron in the hydrogen atom are separated by
distance 5 x 107" m. '
Calculate the magnitude of the electric force between these particles.

(04 marks)

(d) A spherical conductor of radius 5 cm carries a charge of 9x 10° C.

Calculate the potential at a points 10 cm ,5 cm and 2cm from the centre

of the sphere .

Charge on an electron = 1.6 x 10" C

= 9x10°

‘1’.’55{;
(05marks)
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