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THE OPEN UNIVERSITY OF SRI LANKA

FOUNDATION FOR TECHNOLOGY
TTX2313 — PHYSICS FOR TECHNOLOGY

FINAL EXAMINATION - 2011/2012

DURATION — THREE HOURS T

DATE: 27" February 2012 TIME: 09.30 - 12.30 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

(iy What are the S.1 unifs of the following quantities? (02 marks)

a) Time ermal Power
(a) Ti (b) Th i
(c) Work (d) Impulse

(i) 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)




(ii) Briefly explain how do you determine the density of steel'using a sméll' )
steel cube in the laboratory. ' (03 marks) -

(iv)A horizontal force of 5N is applied for a pe'riod of 20 ms on a body - :
placed on a smooth horizontal table. What would be the change in
- momentum of the body? (02 marks)

(v) A Pump can take out 7200kg of water per hour from a well 100m deep.
Calculate the power of the pump. (03 marks)

(vi)Explain “Linear Expansivity” and “Cubic Expansivity” (02 marks)

| (vii)Define the “Thermal Conductivity” of a substance. (02 marks)

(viii)Distinguish between the"Absolute Humidity” and the “ Relative
Humidity” .
{02marks)

(ix)The velocity of sound in a gas at 27°C is V. Calculate the temperature at
which the velocity of sound in the gas becomes 2V. ' (02 marks)

(x)Compare “Transverse Waves” and “Longitudinal Waves”

(03 marks)
(xi)State the “ laws of refraction”. (02 marks)
(02)
(a) State the Newton's Laws of motion, (03 marks)
(b) Define the “force” using Newton's first law.
(04 marks)

{(c) A stream of water flowing horizontally with a speed of 15 ms™coming out
of a tube of cross-sectional area 10" m? and hits a vertical wall.Find the
force exerted on the wall by the impact of water, assuming that ™ -~ -~
it does not rebound.{density of water is 1000kgm™) (08 Marks)
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(03)

(a) State the “Principle of conservation of energy ” (03 Marks)
(b) A uniform chain of length L and mass M is held on a smooth table with
one fourth of its length hanging over the edge. _ _
Find the work done to pull the hanging part on to the table. (04 Marks)

(c )The constant force resisting the motion of a car of mass 1500Kg is equal
to one-fifteenth of its weight. When traveling at 48Kmh™, the car is brought
to rest in a distance of 50m by applying brakes.

Find the additional retarding force due to the brakes (assumed constant)

and the heat developed in the brakes. (08 Marks)
(04)
a) State the “Archimedes Principle” (03 Marks)

b) The volume of a hot-air balloon is 600m? and the density of the
surrounding air is 1.25kgm™. The balloon just hovers clear of the ground
when the burner has heated the air inside to a temperature at which its
density is 0.8Kgm™. .

(i\What is the total mass of the balloon including the hot air inside it?

{04 Marks)
(ilWhat is the * mass of the envelope of the balloon ?
) ' (04 Marks)
(ili)Find the acceleration with which the bailoon will start to rise when the
density of the air inside reduced to 0.75Kgm™. (04 Marks)
{05)
a) What do you understands by the “Specific heat capacity” of a
substance. _ {02 Marks )
b) Write the experimental steps o determine the "Specific Latent Heat of
Fusion” of ice. (04
Marks )

c) A room is heated during the day by a 1kW electric heater. The heater is to be
replaced by an electric storage heater consisting of a cube of cancrete
which is heated and allowed to cool, giving up its heat to the room. Estimate
the length of a side of the cube, if heat is gives out in cooling from 70 °C to
30 °C is same as that given out by the electric heater in 8hrs. (09 Marks )

Density of concrete =2700kgm™
Specific heat capacity of concrete 850JKg™'k™,
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" (08) o

(a)State Boyles Law and Charles Law and use them to obtain PV=nRT.
(04 Marks )

(b)Using Avogadro hypothesis, calculate the value of universal gas constant |
in Sl units. (04 Marks )

(c YOxygen gas, contained in a cylinder of volume 1x102m?® has temperature
300K and pressure 2.5x10° Nm™
[. Calculate the number of moles of Oxygen .
Il. What would be the mass of Oxygen 7 (0=16)
(07 Marks )

(07)
A compound microscope in normatl adjustment is used to wew a point
object situated off the axis.

a) Draw the path of two light rays from the object to the eye through the
microscope. (04 Marks )

b) Define the magnifying power of the microscope. | {02 Marks )

c) The desired overall magnifying power of a compound microscope is 140.
The objective itself has magnifying power 12. Find the required focal
length of the eye-piece. Assume that the final image will be formed
25cm from the eye. Derive any formula you may use. (09 Marks )

(08)
a) Compare Progressive waves and Stationary waves.
(04 Marks )
b) Derive an expression for fundamental frequency of a siretched stitching
of length "L", tension "T" and mass per unit length M. (02 Marks }

c) A wire of length 1.5m and mass per unit length is 5.0x10° kgm™ is
attached to-tuning folk .The other end passes over a pulley and carriers a
. weight of 1.125N. The string is vibrated with 50Hz

I. Calculate the velocity of transverse wave formed in the string.
Il. Find the number of loops produced. (09 Marks )



a) Define “Electric Field Intensity” and “Electric Potential”. {04 Marks ) |

b} Twa charged particles of masses m and 2m have charges +2q and +q
respectively. They are kept in a uniform electric field E far away from
each other and then allowed to move for some time.

]. Find the force on the two charges due to electric field. -
II. Find the ratio of their kinetic energy. (06 Marks )

c)' An oil drop carrying a charge —q is in equilibrium between two parallel
plates a distance “d” apart. Potential difference between the plates is “v".
Find the mass of the oil drop. (05 Marks )
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