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Instructions:
· Answer five questions, including at least one from each of the sections A, B and C.
· Any additional question(s) answered will not be marked.
· Mathematical tables and squared paper will be provided.
· Non-programmable scientific electronic calculators may be used.

Where necessary, assume the following constants;

Acceleration due to gravity, g			= 9.81 ms-2
Electron charge, e					= 1.6X10-19C
Electronic mass					= 9.11x 10-31 kg
Mass of earth						= 5.97x 1024kg
Plank’s constant, h					= 6.6x10-34Js
Stefan’s – Boltzmann’s constant,  		= 5.67x10-8Wm-2K-4
Radius of earth					= 6.4 x 106 m
Radius of the sun					= 7x108
Radius of earth’s orbit round the sun		= 1.5 x 1011 m
Speed of light in vacuum (c)			= 3.0 x 108 ms-1
Specific heat capacity of water			= 4200Jkg-1
Specific heat capacity of copper			= 400Jkg-1
Young’s modulus of steel				= 2.0x1011Nm-2
Young’s modulus of copper			=1.2x1011 Nm-2
Avogadro’s number, NA				= 6.02x1023 mol-1
Gas constant, R,					= 8.31 Jmol-1 K-1
The constant 					= 9.0x109F-1m

SECTION A
1. a) i) 	Define the term dimensions of a physical quantity.		(1mark)
   ii) 	The frequency of oscillation of a piston enclosing air in a 			cylindrical tube depends on the Cross-Sectional Area , Volume 		of air, Mass  of the piston and pressure P of air. Given that they 		are all related by the equation;  , show that the 2 is a 	 	dimensionless constant.
											(4marks)
b) i) 	Define a resultant vector and give any one example of a vector 	quantity. 									(2marks)
    ii) 	Define the terms range and time of flight as used in projectile 	motion. 									(2marks)
    iii) A hunter holding a spear at a height of 1.8m above the ground and 	running at a speed of -1 throws the spear at an angle of 0 to 	the horizontal with a velocity of -1. If the spear hits the target 	animal  high, determine the horizontal distance of the target 	from the point of projection of the spear.			(6marks)

c) i) State Newton’s second and third laws of linear motion.	(2marks)
   ii) Explain the working of shock absorbers of a vehicle. 	(3marks)


2. a) i) Define the term parking orbit.					(1marks)
  ii)  Describe how satellites are used in telecommunications.	(4marks)
 iii)  A satellite of mass  is in a circular orbit at a height of 
 	above the earth’s surface. Calculate the mechanical    	energy of the satelite and explain what would happen if the 	mechanical energy was reduced.					(7marks)

b) i) Define the term acceleration due to gravity.			(1mark)
   ii) Using a simple pendulum describe how you would determine 	 		 acceleration due to gravity.						(5marks)
   iii) Sketch a displacement time graph for the above motion of the 				pendulum and state the type of damping.			(2marks)

3. a) i) State the work-energy theorem.					(1mark)
   ii) Proove the work-energy theorem.					(4marks)
  iii) A skater of mass  moving at -1 meets an inclined plane 		 whose height is  and base length of . The coefficient of 	 		 friction between the skate board and the inclined surface is . 		 Calculate the velocity with which he clears the end of the incline    		 and hence the maximum height above the ground to which he 			 reaches. 									(6marks)
													



b) i) State the conditions for a body to be in mechanical equilibrium 		  under the action of Coplanar forces.				(2marks)
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   ii) 
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A uniform beam AB of length  and mass of  and holding a sign post of mass  at a point  from the end A is held 	horizontal by means of a spring of force constant -1. Given that the end  is fixed on a vertical wall, calculate for the reaction at , tension in the spring and the energy stored in the spring. 				(5marks)

	c) Explain why racing cars are designed the way they are in terms of 			 stability.									(2marks)


4. a) i)  Define the term free surface energy.					(1mark)
	ii) Show that the surface energy is numerically equal to the surface 				tension.										(2marks)
	iii) Two soap bubbles of radii r1 and r2 such that r1 < r2 join such that the 			 interface has a radius . Show that .			(4marks)

    b) i) Define the term coefficient of viscosity.				(1mark)
 	   ii) Describe the Stoke’s law experiment to determine the coefficient of 			   viscosity.										(6marks)

    c)  i) State Bernoull’s Principle.							(1mark)
		ii) Explain why a passenger standing on the road side may be sucked 					towards the road when a heavy trailer passes by.		(3marks)
	  iii) A dove has wings that sweep a total area of 2. Given that during 			  take off the velocity of air below and above the wings is -1 and 
			  -1. Calculate the lift force on the dove. (Density of air = -3)																(2marks)



SECTION B

5. a) i)  Define the term latent heat.						(1mark)
		ii) With an aid of a well labeled diagram describe the accurate method of 					determining specific latent heat of vaporization of a liquid.	(7marks)

  b)  When a current of  passes through a heating coil with a constant 		resistance with the coil immersed in  of paraffin in a calorimeter f 		mass 100g. The temperature of paraffin raises by 0C in . 		Calculate the reading of the voltmeter connected across the heater given 		that the specific heat capacity of paraffin and the calorimeter are 
		-1k-1 and -1k-1 respectively.					(5marks)

  c) i) Define the term fixed point of a thermometer.				(1mark)
	ii)  Explain how the thermodynamic temperature of a body can be 			 determined using a resistance thermometer.				(4marks)

  d)   Explain how any one error in the measurement of temperature by a 	 		constant volume gas thermometer can be minimized.		(2marks)


6. a) i) What is real gas?								(1mark)
	  ii)  Explain the effect of intermolecular force of attraction on the pressure 					of real gas.									(3marks)
	  iii) Use the equation  to derive the equation of state of an ideal 				  gas.										(3marks)

    b) With an aid of a well labeled diagram describe an experiment to 			determine the saturated vapour pressure of a liquid.		(6marks)

	c)  Two vessels  and  of equal volume are connected with a tube of 				negligence internal volume. Initially the whole system is filled with dry 			air at a pressure of 5 and temperature 0. The temperature of 			vessel B is raised to 0 while that of vessel  is left at 0C. 			Calculate the new pressure of the system.				(3marks)

   d) 		Explain why sound propagation is considered an adiabatic process? 
																(3marks)

7. a) i) What is meant by temperature gradient?				(1mark)
	   ii) An ideally lagged compound bar  long consists of a copper bar of 				 length 15cm joined to aluminium bar  of length 
				The free end of copper is maintained at 0C and that of aluminium 			are -1k-1 and -1k-1 respectively.				(5marks)



  b) i) State Wcen’s displacement law.						(1mark)
	ii) Explain the appearance of a closed tin whose walls are shiny and highly 		polished when a small hole is made at the top of the tin and viewed 			through the hole.									(4marks)
	ii) Sketch a graph to show the relationship between relative intensity and 		wave length of the radiation emitted by the black body at two different 		temperatures and explain the main features.  				(5marks)

 c)  A cylindrical element of 1.0kW electric fire is  long and  in 		diameter. It is placed in a room of temperature 0. Estimate the 		  working temperature of the filament stating any assumptions made.																		(4marks)


SECTION C

8. a) State Bohr’s postulates of an atom.					(3marks)

	 b)  Describe an experiment which justifies the view that an atom contains a 			small central nucleus.								(5marks)

   c)  The ionisation energy of hydrogen atom is . If the atom is in its 			ground state and  if the atom is in excited state.	
	
    i)  Define the term ionization energy.						(1mark)
	 ii)	Calculate the wave length of the proton emitted when a hydrogen atom 			returns to its ground state from the excited state and state the region in 			the electromagnetic spectrum where this wave length lies. 	(4marks)

d) i) State the laws of photo electric effect.					(4marks)
	 ii)  Light of frequency 14 is incident on a metal surface and 				electrons of energy -19 are ejected from the surface. Find the 				minimum energy required to eject an electron from the surface. (3marks)
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9. a) Define the following terms
	 	i) Mass defect 
		ii) Binding energy of the nucleus

   b)  Sketch a graph of binding energy per nucleon against mass number and 			use it to account for the stability of the nucleus.			(4marks)

   


c)  A typical fission reaction is; 
		
 					 

	Calculate the total energy released when  of  undergoes fission 	reaction above. Given that, neglecting mass of electrons, Mass of 
			 			= 1.009U
			 		= 94.906U
					= 138.044U
					= 235.044U
						= -27 kg 

 d)  With an aid of a diagram, describe how a diffusion cloud chamber can be 		  used to identify the type of radiation emitted by a radioactive substance.
																	(6marks)

e) Explain one medical use of radio isotopes.					(3marks)


10. a) i) What is meant by the term specific change? 			(1mark)
		     ii) An electron is accelerated from rest through a p.d of  and 							 projected at right angles to a uniform electric field applied between 						 two parallel metal plates of length  and  apart with a p.d 						 of  applied across the plates. Calculate the angular deflection of 						 the electron as it emerges from the region between the plates given 						 that the specific charge of the electron = 11Ckg-1.	(5marks)

	  b) State and derive Bragg’s law of x-ray diffraction.			(6marks)

    c)  An x-ray tube is operated such that  of the input power is converted 			into x-rays. If  of the input power is converted into x-rays and the rest 			as heat at the target made of a material of mass  and specific 			heat capacity  -1k-1 . Calculate the rate of temperature raise at the 			target.										(4marks)

   d) Explain how x-rays are used in the study of crystal structure. 	(4marks)



**** END ****
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