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INSTRUCTIONS:
Answer five questions, including at least one, but not more than two from each of the sections a, B and C.
Any additional question(s) answered will not be marked
Non programmable scientific calculators may be used.
Assume where necessary:
Acceleration due to gravity, g			=	9.81 ms-2
Electron charge, e					=	1.6 x 10-19C
Electron mass					=	9.11 x 10-31 kg
Mass of the earth 					=	5.97 x 10-24 kgJs
Planck’s constant, h				=	6.6 x 10-34 Js
Stefan’s Boltzmann’s constant,  		= 	5.76 x 10-8 Wm-3 K-4
Radius of the sun					=	7 x 108m
Radius of earth’s orbit about the sun		=	1.5 x 1011m
Speed of light in a vacuum, c			=	3.0 x108ms-1
Thermal conductivity of copper	 		= 	390 Wm-1 K-1
Universal conductivity of aluminum		=	210 Wm-1 K-1
Avogadro’s number, NA				=	6.02 x 1023 mol-1
Surface tension of water				=	7.0 x 10-2 Nm-1
Density of water					=	1000 kgm-3
Gas constant, R					=	8.31 Jmol-1 K-1
Charge to mass ratio, e/m			=	1.8 x 1011Ckg-1
The constant    				=	9.0 x 109F1m
Faraday constant, F				=	9.65 x 104 Cmol-1

SECTION A

1. .(a)	(i)	Distinguish between uniform acceleration and uniform declaration.	(2 marks)
(ii)	Devise the second equation of motion , and show that it is dimensionally consistent. 						(5 marks)
(b)	(i)	Define the terms vector and scalar quantities, and state one example of each. (3 marks).
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A body, P of mass 5.0kg is acted on by forces of S.ON,                3.55N and 20.ON as shown in the figure above.  Determine the acceleration of P.

(c) 	(i)	Define the terms; linear momentum and impulse.		(2 marks)
	
	(ii)	Explain why a high jumper has to bend his knees when landing on the ground.							(2 marks)
2. .	(a)	 State Newton’s laws of motion.				(3 marks)
(b)	A rectangular block of mass 5.0kg is pulled from rest along a rough inclined plane by a light inelastic string which passes over a light frictionless pulley P and carrise a mass of 10.0kg as shown in the figure below;5.0kg
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The inclined plane makes an angle of 30o with the horizontal.  If the coefficient of sliding friction between the block and the plane is 0.2, calculate;
(i) The acceleration of the block					(4 marks)
(ii) The tension in the string 					(2 marks)
(iii) The kinetic energy of the block when it has moved through a distance of 1.0m along the inclined plane. 				(4 marks)
(c)		Distinguish between;
		(i)	Centre of gravity and acceleration due to gravity.		(2 marks)
(ii)	Describe an experiment to determine centre of gravity of an irregular object.								(5 marks)
SECTION B
3. a) Define the following terms:
i) specific latent heat of vaporization of a liquid		(01 mark)
ii) coefficient of thermal conductivity				(01 mark)
b) With the aid of a labelled diagram, describe an experiment to measure the specific latent heat of vaporization of water by an electrical method.			(07 marks)
c) An appliance rated 240 V, 200 W evaporates 20 g of water in 5 minutes. Find the heat loss if specific latent heat of vaporization is 2.26 x 106 Jkg-1 		(03 marks)
d) Explain why at a given external pressure a liquid boils at a constant temperature.											(04 marks)
e) With the aid of a suitable sketch graphs, explain the temperature distribution along lagged and un lagged metal rods, heated at one end.				(04 marks)

4. a) (i) What is a thermometer?							(01 mark)
    (ii) With the aid of a well labelled diagram, describe the structure and action of a digital thermometer.								(5 marks)
b) (i) What is a thermometric property?					(01 mark)
    (ii) Give four examples of thermometric properties			(02 marks)
    (iii) The pressure recorded by a constant volume gas thermometer at an absolute temperature, T, is 4.8 x 104 Pa, calculate T if the pressure at the triple point is 4.2 x 104 Pa.										(03 marks)
c) i) Define the kelvin.							(01 mark)
    ii)   With reference to the platinum resistance thermometer, describe how a kelvin scale of temperature is established.							(03 marks)
d) (i) Define the boiling point of a liquid.					(01 mark)
    (ii) Explain how extra pressure increases boiling point.			(03 marks) 
5. a) (i) State the requirements for establishing the scale of a temperature.	(2 marks)
    (ii) Explain why scales of temperature based on different thermometric properties may   
         not agree.								(2 marks)
b) (i) With the aid of a labelled diagram, describe how a constant – volume gas 
          thermometer is used to measure temperature.				(6 marks)
    (ii) Give two disadvantages of gas thermometers.				(2 marks)
c) If a wire has resistance of 4Ω at the triple point of water, find the resistance at 80oC.
										(3 marks)
d) (i) What are pyrometers?							(1 mark)
     (ii) With the aid of a diagram, describe how the optical pyrometer is used to measure temperature.									(4 marks) 

SECTION C
        6.	(a)	What is meant by the following:		
		(i)	Radioactivity 							(1 mark)
		(ii)	Isotopes?							(1 mark)

	(b)	(i)	Define mass defect.						(1 mark)
		(ii)	State the condition for a heavy nucleus of an atom to be 
unstable.							 (1 mark)
		(iii)	explain your answer in (b) (ii).				(2 marks)

(c)	A sample of  Ra emits both a –particles and y-rays.  A mass 
defect of 0.0053u occurs in the decay.
	(i)	Calculate the energy released in joules. 			(3 marks)
	(ii)	If the sample decays by emission of a-particles, each of 
energy 4.60 MeV and y-rays, find the frequency of the
 y-rays emitted. 						(4 marks)

(d)	(i)	Sketch a graph showing the variation of 
binding energy per nucleon with mass number, 
clearly showing the fusion and fission regions. 	
(2 marks)
(ii)	Use the sketch in (d) (i) to explain how energy is released 
in each of the processes of fusion and fission. 		(3 marks)


	(e)	State two
		(i)	applications of radioisotopes.					(1 mark)
		(ii)	health hazards of radioisotopes.				(1 mark)
		
7.	(a)	what are X-rays?							(1 mark)
	(b)	(i)	With the aid of a diagram explain how X-rays are produced 
in an X-ray tube.						(5 marks)
		(ii)	State the energy changes that take place in the production 
of X-rays in an X-ray tube.					(2 marks)

(c)	in an X-ray tube, the electrons strike the target with a velocity of
 3.75 x 107 ms-1 after travelling a distance of 5.0 cm from the 
cathode.  If a current of 10mA flows through the tube, find the,
		(i)	 tube voltage							(2 marks)
		(ii)	number of electrons striking the target per second.		(2 marks)
		(iii.)	number of electrons within a space of 1cm length between 
the anode and the cathode. 					(5 marks)

	(d)	Briefly explain one medical application of X-rays.			(3 marks)
[bookmark: _GoBack]8.	(a)	State Bohr’s postulates of the atom					(3 marks)
	(b)	Explain the occurrence of the emission and absorption line 
spectra. 								(6 marks)
	(c)	Explain the main observations in Rutherford’s a-particles 
scattering experiment. 						(6 marks)
	(d)	A beam of alpha particles of energy 3. MeV is incident normal to
 a gold foil.
(i) Calculate the least distance of approach to the nucleus of
 the gold atom given its atomic number is 79. 		(4 marks)

(ii) State the significance of the value of the least distance of 
approach 							(1 mark)
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