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INSTRUCTIONS TO CANDIDATES:

· Answer five questions, including at least one, but not more than two from each of the sections A, B and C.
· Assume where necessary:

Acceleration due to gravity, g 

=
9.81ms-2
Electron charge, e



=
1.6 x 10-19C

Electron mass




=
9.11 x 10-31kg
Planck’s constant, h


=
6.6 x 10-34Js

Stefan’s- Boltzmann’s constant,
[image: image2.wmf]s


=
5.67 x 10-8Wm-2K-4
Radius of the earth



=
6.4 x 106m

Radius of the sun



=
7.0 x 108m

Radius of the earth’s orbit the sun
=
1.5 x 1011m
Mass of the earth



=
5.97 x 1024kg
Speed of light in a vacuum, C

=
3.0 x 108ns-1
Specific heat capacity of water 

=
4200Jkg-1K-1

Universal gravitational constant, G
=
6.67 x 10-11Nm2kg-2
Avogadro’s number, NA


=
6.02 x 1023mol-1
Surface tension of water


=
7.0 x 10-2Nm-1

Density of water



=
1000kgm-3
Gas constant, R



=
8.31Jmol-1K-1
Charge to mass ratio, e/m


=
1.8 x 1011Ckg-1

The constant, 
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=
9.0 x 109 F-1m
SECTION A
1.
(a)(i)
what is meant by uniformly accelerate motion?(1mark)
(ii)
Sketch the speed against time graph for a uniform accelerated body.





(1 mark)

iii) A body traveling with a velocity, u is accelerated uniformly at a rate of a ms-2 to a velocity, v in a distance, s. show that 
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 (4 marks)

(b)(i)
Define projectile motion.



(1 mark)

(ii)
With the aid of a velocity- time graph, describe the motion of a body projected vertically upwards.


(3marks)
(c)
A projectile is fired horizontally from the top a cliff 250m high. The projectile lands 1.52 x 103m from the bottom of the cliff.


Find the velocity of the projectile just before it hits the ground.  






(6 marks)

(d)
Describe an experiment to determine the centre of gravity of a plane sheet of material having an irregular shape.(4 marks)

2.
(a)
State the laws of friction.



(4 marks)

(b)
A block of mass 8kg resting on the floor is given a horizontal velocity of 8ms-1 and comes to rest in a distance 10m. Find the coefficient of kinetic friction between the block and the floor.   






(4 marks)

d)(i) Distinguish between perfect inelastic collision and perfect elastic collision.





(2 marks)

(ii)
A car of mass 800kg rolls from rest down a road inclined to the horizontal at an angle of 300, through 40m. The car collides with another car of mass 1000kg at the bottom of the incline. If the two vehicles interlock on collision, and the coefficient of kinetic friction in 0.20, find the common velocity of the vehicles.  




(8 marks)

(e)
Describe the energy transformations which occur in (d) above.






(2 marks)

3.
(a)
State kepler’s laws of gravitation.


(3 marks)

(b)(i)
Show that the period, T of satellite in circular orbit of radius, r about the earth is given by
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Where G is the universal gravitational constant and ME is the mass of the earth.




(4 marks)

ii) A communication satellite is launched in a circular orbit about the earth’s equator so that it appears to remain in the same position as viewed from the earth. Find the height of the satellite above the equator.  (4 marks)

iii) A satellite of mass 1000kg is launched in a circular orbit of radius 7.2 x 106m about the earth.

Calculate the mechanical energy of the satellite.  (4 marks)

(c)
Explain the effect of frictional forces on the motion of an earth satellite.





(3 marks)
(d) Explain the term weightlessness as applied to space.  (2 marks)

4.
(a)(i)
What is meant by viscosity ?



(1mark)


    (ii)
Explain the origin of viscosity in gases.

(3marks) 

(b)(i)
Show that the pressure, P, exerted at a depth, h, below the free surface of a liquid of density, 
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is given by
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(3 marks)

    (ii) Define relative density.




(1mark)

   (iii) A U-tube whose ends are open to the atmosphere contains water and oil as shown in the figure.

Given that the density of oil is 800kgm-3, find the value of h. (4marks)

(c)(i) State Archimedes’ principle.



(1mark)
    (ii)
A solid weighs 237.5g in air and 125.5g when totally immersed in a fluid of density 800kgm-3.


Calculate the density of the liquid in which the solid would float with one-fifth of its volume exposed above the liquid surface.






(7marks)

SECTION B
5.
(a)
Define saturated vapour pressure.

(1 mark)
(b)
Use the kinetic theory of matter to explain the following observations:

i)
Saturated vapour pressure of a liquid increases with temperature.  




(3 marks)

ii)
Saturated vapour pressure is not affected by a decrease in volume at constant temperature. (3 marks)

(c)
Describe how the saturated vapour pressure of a liquid at various temperatures can be determine.  

(7 marks)

(d)
i)
State Dalton’s law of partial pressures.  
(1 mark)

ii)
A horizontal tube of uniform bore, closed at one end, has some air trapped by a small quantity of water. The length of the enclosed air column is 24cm at 170C. Find, stating any assumptions made the length of the air column when the temperature is raised to 270C.     (Atmospheric pressure = 750cmHg,
S.V.P of water 170C and 270C are 10.5mmHg and 49.5mmHg respectively)




(5 marks)

6.
(a)
i)
Define thermal conductivity.


(1mark)

ii)
Compare the mechanisms of heat transfer in poor and good solid conductors.    


 (4marks)
(b)
With the aid of a diagram, describe how you would measure the thermal conductivity of glass, stating the necessary precautions.





(8marks)
(c)(i)
State Prevost’s theory of heat exchange.

(1mark)
  (ii)
A metal sphere of diameter 10mm and temperature of 

-1230C is placed in an enclosure maintained at a temperature of 170C. 
If the density of the metal = 8.93x 103 kgm-3 and its specific heat capacity = 3.7x 102Jkg-1K-1, calculate the initial rate of rise of temperature of the sphere. State any assumptions made.




(6marks)
7.
(a)i)
Define latent heat .




(1 mark)

ii)
Explain the significance of latent heat in regulation of the body temperature.




(3 marks)

(b)
With the aid of a labeled diagram, describe an experiment to measure the specific latent heat of vaporization of water by an electrical method.




(8 marks)

(c)
Steam at 1000C is passed into a copper calorimeter of mass 150g containing 340g of water at 150C. This sis done until the temperature of the calorimeter and tit contents is 710C. If the mass of the calorimeter and its contents is found to the 525g, calculate the specific latent heat of vaporization of water.






(6 marks)

(d)
Explain why latent heat of vapourization is always greater than that of fusion.




(2marks)

SECTION C
8.
(a)
Explain the term stopping potential as applied  to 



photoelectric effect.




(2 marks)

(b)
Explain how the intensity of X- rays form an X-ray tube would be affected by changing:


i)
the filament current.



(2marks)



ii)
the high tension potential difference across the tube .








 (2 marks)

(c)
When a p.d of 80kV is applied across an x-ray tube, a current of 20mA. The anode is cooled by water flowing at a rate of 0.05kgs-1. If 99% of the power supplied is converted into heat at the anode, calculate the rate at which the temperature of water rises. 



 (5 marks)

(d)
i)
Derive Bragg’s law of  X- ray diffraction.   
(5 marks)

ii)
A monochromatic X-ray beam of wavelength              1.0 x 10-10m is incident on a set of plane in a crystal of spacing 2.8 x 10-10m. What is the maximum possible order of diffraction with these X – rays?    
(4 marks)
9.
(a)
State the laws of photoelectric emission.  
(4 marks)
b) A freshly cleaned metal surface placed on the cap of a gold 

leaf electroscope  is irradiated with ultraviolet radiation.



i)
Negatively charged.



(3 marks)



ii)
positively charged




( 2 marks)

c) When light of wavelength 0.5
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m falls on a surface it ejects photoelectrons with a maximum velocity of 1.26 x 107ms-1.

Calculate the:

i)
work function




(3 marks)

ii)
Threshold frequency of metal surface.  
(1 mark)

(d)
i)
A beam of alpha particle  of energy 4.2Mev is incident 
normal to a gold foil. What is the closest distance of approach by the alpha particles to the nucleus of a gold foil. ( Atomic number of gold  = 79)
(4 marks)

ii)
State the observation made when a beam of alpha particle is incident on gold.


(3 marks)
10.
(a)
i)
what is meant by specific charge?

(1 mark)



ii)
Distinguish between cathode rays and positive rays.










 (2 marks)

(b)
With the aid of a labeled diagram, describe the steps involved in the determination of the charge of an electron by Millikan’s oil drop experiment.



(7 marks)

c)      Explain why

i) The apparatus in Millikan’s experiment is surrounded with a constant temperature enclosure.  
( 2 marks)

ii) Low vapour- pressure oil is used.
     
 ( 2 marks)

(d)
A beam of electrons is directed midway between two parallel metal plates of length 4.0cm on fluorescent screen placed 20cm beyond the nearest edge of the plates when a p.d of 200V is applied across the plates. If the deflection is annulled by a magnetic field of flux density 1.14 x 10-3 T, applied normal to the electric field between the plates, find the specific charge of the electrons.




(6marks)
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