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INSTRUCTIONS TO CANDIDATES 
Attempt five questions including AT LEAST ONE but not more than two questions from each of the sections A, B and C.
Assume where necessary;

Acceleration due to gravity    g 
=
  9.81ms-2
Electronic charge                    e
=
     1.6 x 10-19 C                                               
Electronic mass
=
9.11 x 10-32 kg
Planks constant                        h
=
6.6 x 10 -34 Js
Speed of light in vacuum        C
=
3.0 x 108 ms-1
Specific heat capacity of water
=
4200Jkg-1k-1 
Stepans constant                      J
=
5.7 x 10-8Wm-2k-4                                             
Radius of the sun
=
7.0 x 108m
Distance of the earth from the sun
=
1.5 x 1011m
Radius of the earth
=
6.4 x 106m
Avogadro’s number              NA
=
6.02 x 1023 mol-1
Density of water
=
1000kgm-3
Gas constant                             R
=
8.31Jmol-1k-1 
Atomic mass unitfile_0.png
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=
931MeV
Electron volt eV
=
1.6 x 10-1J 



SECTION A
1. 	a) 	i) 	What is meant by uniform accelerated motion? 				(1mark)

		ii) 	Sketch the displacement versus time graph for uniformly accelerated motion.  
													(1mark)

	b) 	An object of mass 2.5kg moving horizontally northwards at a speed of 1.2ms-1 is acted on by Q force of 0.2N in the easterly direction for 2 seconds.
	Calculate 
		i) 	The velocity of the object after the applied force is removed. 		(3marks)
		ii) 	The change in kinetic energy of the object 				(2marks)
		iii) 	The position of the object after 20 seconds. 				(3marks)

	(c) 	(i)	State Newtons law of gravitation. 					(1mark)
   		(ii)	Sketch the graph to show the variation of acceleration due to gravity with distance from the centre of the earth.						(2marks)
   		(iii)	Assuming that the moon resolves uniformly in a circle round the earth’s centre, find the acceleration due to gravity at the earth’s surface given the radius of the moon’s orbit =3.84 x 108 m and period of rotation of the moon =27.3 days.	(4marks)

	(d)	Explain the effect of friction between a satellite and atmosphere in which it moves.											(3marks)
2. 	(a)	 Define the terms
i) Stress			
ii) Young’s modules of elasticity						(2marks)

(b) Describe how to determine Youngs Modulus for a steel wire.			(7marks)

(c) A metal block of mass 2kg and volume 8 x 10−4 m3, completely immersed in oil of density 0.7gcm−3, is attached to one end of a vertical wire of length 4m whose other end is fixed. The length of the wire then increases by 1mm. If the diameter of the wire is 0.6mm, calculate
		(i)	Its Young’s Modulus							(3marks)
   		(ii)	The energy stored in the wire						(2marks)



(d)	(i) 	A tube of uniform cross sectional area of 4 x 10−3 m2 and mass 0.2kg is separately    
		floated vertically in water of density 1gcm−3 and in oil of density 800kgm−3. Calculate the difference in length immersed.					(4marks)
  		(ii)	Briefly explain the term plastic deformation.				(2marks)

3.	(a) 	(i) 	Define coefficient of viscosity of a fluid.					(1mark)
		
		(ii)	State factors which determine the rate of flow of a liquid through a pipe under steady state conditions.							(3marks)
    		(iii)	An oil drop of radius r and density 𝜌, falls in air of density file_2.png
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; explain why the drop ultimately moves with a constant velocity and obtain an expression for this velocity. (5marks)

	(b) 	i)	Describe an experiment of determining coefficient of viscosity of a liquid that does   
			not flow easily.								(5marks)
		(ii)	 A steel ball, radius 1mm and density 8500kgm−3 takes 4.5 seconds to fall a distance 0.1m while moving with terminal velocity 1500kgm−3. Calculate the coefficient of viscosity of the liquid.							(3marks) 

	c) 	A clean glass capillary tube of internal diameter 0.4mm is dipped into a beaker of water. The water rises up the tube to a height of 75mm above the water level in the beaker when the tube is vertical. Calculate the surface tension of water. 		(3marks)

4. 	a) 	Define impulse and show how it is related to momentum. 			(2marks)

	b) 	A shell of mass 3M moving in a horizontal direction OX with a velocity of 200ms-1, explodes into a mass 2N moving with velocity V at an angle Ɵ to OX. Calculate for V and Ɵ. 											(4marks)

	c) 	i)	State the laws of sliding friction. 						(3marks)

		ii) Give a brief microscopic explanation of the above laws. 			(3marks)

	d)	State two conditions necessary for a body to be in mechanical equilibrium. (2marks)

		ii)	A uniform beam is hinged at the wall. A wire connected to the wall a distance 2.0m above the hinge is attached to the other end of the beam. The beam makes an angle of 30 with the horizontal when the height of 40N is hung from the string fastened to the end of the beam. If the beam has a weight of 60N and is of length 3M, find the tension in the wire and the force exerted by the hinge on the beam. (6marks)
SECTION B

5. a) State the difference between ideal gases and real gases. 			(2marks)

b) i) State Boyles law 									(1mark)
ii) Use Boyle law and Charles law to drive the general ideal gas equation file_4.png
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     =  constant    
													(3marks)

c) Show on the same sketch the variation of pressure with volume of a gas at constant temperature
i) Below its critical temperature. 							(1mark)
ii) Above its critical temperature.
iii) Explain the main features on the sketch in b) i) above. 				(2marks)

d) i) Distinguish between saturated and unsaturated vapour. 			(2marks)

ii) A uniform capillary tube is sealed at one end and contains some air enclosed by a small water pellet. At 18C the length of air column is 146mm. At 60C the length of air column is 228mm. if the saturation vapour pressure of water at 18C is 15mmHg, calculate the saturation vapour pressure at 60C. (Barometric height = 755mmHg) 		  (4marks)

e) i) Describe an experiment to determine temperature dependence of saturated vapour pressure of water. 									(5marks)

6. a) Define a centigrade scale on
i) the platinum resistance thermometer scale. 				(2marks)
ii) The constant volume gas thermometer scale. 				(2marks)
iii) A platinum resistance thermometer has a resistance of 4.32 at 0C and a resistance of 4.86 at 100C.  Calculate the temperature on Celsius scale when the resistance is 4.21. 									(2marks)

b) In an experiment to determine the specific heat capacity of a bad conductor of heat, a solid of mass 500g at 80C was immersed in water of mass 800g contained in a copper calorimeter of mass 600g at 25C. The temperature of the mixture was recorded as shown in the table below.

Time (min)
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
Temp (C)
25.0
30.0
35.0
39.0
43.0
46.5
48.0
47.5
46.5
45.5
44.0

i) Plot a suitable graph and use it to estimate the cooling correction 		(6marks)
ii) Determine the specific heat capacity of the material. 				(2marks)

c) i) Use kinetic theory of matter to explain why latent heat of vaporization is greater than latent heat of fusion. 									(2marks)

7. a) Describe an experiment to determine thermal conductivity of a good conductor. (6marks)

b) Describe how a thermopile is used to detect infrared. 				(4marks)

c) State Stepans law of black body radiation. 					(1mark)

d) The intensity of the suns radiation falling normally on the earth is about 1.6KWm-2.

i) If this radiation falls normally on a lake of area 2.3Km2 and average depth 12m, calculate the initial rate of temperature rise of the lake, assuming that the lake surface reflects about 40%of the radiation falling on it. 								(5marks)

ii) State any other assumption taken in d(i) above. 					(1mark)
iii) Calculate the surface temp of the sun. 						(3marks)


SECTION C

8. a) Explaining the following terms as applied to a Geifer Muller tube
i)a quenching agent 									(1mark)
ii) dead time										(1mark)
iii) threshold voltage 									(1mark)

b) Describe the structure and action of expansion type of cloud chamber. 		(5marks)

c) Explain the application of carbon – 14 in carbon dating. 				(4marks)

d) A piston of a car engine is known to be wearing out. Describe and explain how you would determine the rate of wearing using radio isotopes. 				(3marks)

e) An alpha particle of energy 7.58MeV us used to bombard mitrogen atoms.
Protons and oxygen nuclie were produced according to the reaction
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Calculate the kinetic energy of the proton and the oxygen 	mass 			    (5marks)
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             =        14.00314
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              =         4.00026U
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           =       16.9991u
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            =        1.0078U

9. a) Describe the mechanism of thermionic emission. 				        (3marks)

b) i) Draw a circuit diagram you would use to obtain the anode current (Ia) – anode voltage (Va) Characteristics of a thermionic diode. 						          (2marks)

ii) Sketch and explain the main features of a typical Ia – Va. Characteristics of a thermionic of a thermionic diode. 

c) i) With the aid of the bridge circuit diagram, describe how a full wave rectification can be obtained. 										          (4marks)

ii) State how the output Pd in c(i) above can be smoothened. 			         (2marks)

d) In a cathode – ray tube, electrons are accelerated by a P.d of 3000V and focused with narrow beam. The passes along a line mid-way between the electrostatic deflecting plated 6cm long and 2cm apart.
What is the P.D between the plates needed to deflect the beam through the greatest angle possible? 										        (4marks)

10. The Einstein equation for photoelectric effect may be stated as
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 mv2  =  hv  –  Wo.  Account for the three terms in the equation. 			         (3marks)

b) Describe, with the aid of a diagram the experiment to determine the planks constant.    
         (5marks)

c) The energy levels of hydrogen atom are given by the formula
En (eV)   = file_24.png
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  where n = 1,2,3 ………….. Find the energy levels responsible for the 656nm ware length of hydrogen spectrum. 		   		               	 	         (4marks)

d) With the aid of a labeled diagram, describe the operation of a Bainbridge Mass Spectrometer. 									        (6marks)

e) The nucleus of  file_26.png
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 emits an particle followed by two particles. Show that the final nucleus is an isotope of chlorine. 								          (2marks)

