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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.
· Non programmable calculators may be used.
· Assume where necessary
· Acceleration due to gravity			 = 9.81ms-2
· Electron charge, e 				= 1.6 x 10-19C
· Electron mass 					= 9.11 x 10-31kg
· Mass of the earth				= 5.97 x 1024kg
· Plank’s constant, h				= 6.6 x 10-34JS
· Stefan’s Boltzmann’s constant, σ		= 5.67 x 10-8 wm-2k-4
· Wein’s displacement law			= 2.9 x 10-3mk
· Radius of the earth 				= 6.4 x 106m
· Radius of the sun				= 7.0 x 108m
· Radius of the earth’s orbit about the sun 	= 1.5 x 1011m
· Speed of light in vaccum			= 3.0 x 108ms-1
· Thermal conductivity of copper 		= 390wm-1k-1
· Thermal conductivity of aluminium		 = 210wm-1k-1
· Specific heat capacity of water			= 4,200JK-1kg-1
· Universal gravitational constant, G		= 6.67 x 10-111Nm2kg-2
· Avogadro’s number, NA			= 6.02 x 1023 mol-1
· Surface tension of water			= 1000kgm-3
· Gas constant, R					= 8.31Jmol-1K-1
· Charge to mass ratio, e/m			= 1.8 x 10 11Ckg-1
SECTION A
1. (a) State Newton laws of motion.
(b) Explain the following observations.
(i) A goal keeper moves his hands backward while catching a ball.
(ii) A horse cannot pull a cart and run in empty space.

(c) An un occupied car of mass 1000kg has a speed of 54km-1 on a level road.  A truck of mass 5000kg moving in the opposite direction undergoes a head on collision with the car.  Calculate the speed the truck must have so that both vehicles come to rest after the collision.						3mks

(d) (i) Define the term impulse.							1mk
(ii) State the principle of conservation of linear momentum.			1mk

(iii) An object A of mass M moving with a velocity of 20ms-1 collides with a stationary object B of equal mass.After the collision A moves with a velocity U, at an angle of 30o to its original direction and B moves with a velocity V at an angle θ to the original direction of A.  Find the values of u, v and θ.		6mks

2. (a) (i) Distinguish between gravitation field strength and Universal gravitation constant.										2mks
(ii) State Newton’s law of gravitation.						2mks

(b) Why is the gravitational force of attraction between two bodies of ordinary mass not noticeable in everyday life?						3mks

(c) (i) What is meant by velocity of escape?					1mk
(ii) What is its significance in connection with the atmosphere of a planet?	2mks

(d) A body is released from a point at height of 3.6 x 107m above the Earth’s surface.  Calculate the velocity of the body when it strikes the surface of the earth.

(e) Describe an experiment to determine the universal gravitational constant.
											6mks

3. (a) Define the following terms.
(i) Time of flight.									1mk
(ii) Trajectory.									1mk
(iii) Angle of projection.								1mk
(b) Explain the;
(i) The passengers are thrown forward when a speeding bus suddenly stops.
											3mks
(ii) It is easier to pull a lawn mower than push it.					3mks

(c) An aeroplan flying horizontally with a speed of 49ms-1 releases a bomb at a height of 1960m.
(i) Calculate the speed with which the bomb hits the ground.			4mks

(ii) If the bomb was aimed at a target at a horizontal distance of 10km from the point vertically below the point of its release, by how much distance will the bomb miss the target?									4mks

(d) A water hose on the ground shoots a stream of water at an angle of 40o to the horizontal with a speed of 20ms-1.  Find the height at which the water stream will strike a wall 8m away.								3mks

4. (a) Define the following terms.
(i) Potential energy.								1mk
(ii) Kinetic energy.								1mk
(b) (i) State the work energy theorem.						1mk
(ii) A mass of 5kg is attached to one end of an elastic string of natural length 7.5cm whose other end is fixed at a point P.  The mass stretches it by 10cm.  The mass is held at P and allowed to fall vertically.  How far below P will it come to rest? 											5mks

(c) Describe a laboratory experiment to determine Young Modulus of elasticity.
											5mks
(d) Two identical springs are each of natural length 30cm and stiffness constant of 400Nm-1.  Calculate the total extension in both spring when;
(i) Connected in series end to end with one spring supporting a 10N weight.3mks

(ii) Connected is parallel side by side from the same level to support a 10N bar.										3mks
(e) What is meant by the term metal fatigue?					3mks






SECTION B

5. (a) (i) What is meant by thermal capacity of a substance?			1mk
(ii) Why is the thermal capacity of a liquid much greater than that of a metal over a given range of temperatures?							3mks

(iii) Describe concisely the experimental evidence that a metal is a good conductor of heat.								5mks
(b) At a temperature of 100oc and a pressure of 1.0 x 105pa 1kg of steam occupies 1.67m3 but the same mass of water occupies only 1.04 x 10-3m3.  For a system consisting of 1kg of water changing to steam at 100oc and 1.0 x 105pa, find
(i) The heat supplied to the system.						3mks
(ii) The work done by the system.							4mks
(ii) the increase in internal energy of the system.				1mk

6. (a) (i) What do you understand by the term thermal equilibrium?		1mk
(ii) State the Zeroth law of thermodynamics and explain its significance in relation to the use of a thermometer to measure temperature.				3mks

(b) The temperature of a hot liquid measured on the empirical Celsius scale of a thermometer is 68.5oc.	
(i) What is meant by describing the resistance thermometer as empirical?	4mks

(ii) Draw a well labeled diagram of a simple circuit for use in a resistance thermometer and explain how from such a circuit resistance can be determined accurately.										4mks

(c) The element of a resistance thermometer of mass 12g and has a specific heat capacity of 450 Jkg-1 k-1.  Before it is placed in a liquid of mass 0.30kg and specific heat capacity 2500Jkg-1k-1.  It is initially at room temperature of 17.1oc.
When the element is put in the liquid attains a temperature of 68.4oc.

(i) What was the temperature of the liquid first before thermometer was immersed?									4mks
(ii) How would the cooling effect of the thermometer be made less significant?
2mks
			
7. (a) (i) Define molar heat capacity of a gas at constant volume.
(ii) Derive an expression relating to the molar heat capacities Cp and Cv of a gas.
											4mks
(iii) Why is the molar heat capacity at constant volume less than that at a constant pressure?								5mks
(c) (i) What is meant by isothermal and a diabatic changes?			2mks
(ii) Using the same axes and starting from the same point, sketch ap-v diagram to illustrate the changes in (a) (i).							2mks
(d) An ideal gas is trapped in a cylinder by a movable piston.  Initially it occupies a volume of 8 x 103m3 and exerts a pressure of 108kpa.  The gas undergoes an isothermal expansion until its volume is 27 x 10-1m3.  It is then compressed a diabatically to the original volume of the gas.
(i) Calculate the final pressure of the gas.					6mks
(ii) Sketch and label two stages on ap-v diagram. (The ratio of the principal molar heat capacities of the gas is 5:3)							1mk
8. (a) (i) State the laws of photo-electric emission.					4mks
(ii) Write Einstein’s equation for photo electric emission.			2mks

(iii) Ultra violet light of wave length 3.3 x 10-8m is incident on a metal. Given that the work function of the metal is 3.5eV, calculate the maximum velocity of the liberated electron.									3mks

(b) Describe with the aid a diagram, the structure and mode of operation of a cathode ray oscilloscope.								6mks

(c) A C.R.O has its y – sensitivity set to 10vcm-1. A sinusoidal input voltage is suitably applied to give a steady trace with time base switched on so that the electron beam takes 0.01s to traverse the screen.  If the trace seen has a peak to peak height of 4.0cm and contains two complete cycle, find the;

(i) r.m.s value of the input voltage.						3mks
(ii) Frequency of the input signal.							2mks





SECTION C
9. (a) (i) Draw a labeled diagram of an x-ray tube.					2mks
(ii) Use the diagram in (a) (i) to describe how x-rays are produced.		3mks
(iii) State one industrial and one biological use of x-rays.			1mk

(b) Sketch a graph of intensity versus wave length of x-rays from x-ray tube and describe its main features.								4mks

(ii) Calculate the maximum frequency of x-rays emitted by an x-ray tube operating a voltage of 340kv.									3mks

(c) In the measurement of electron charge by Milkan’s apparatus a potential difference of 1.6kv is applied between two horizontal plates 14mm apart.  With the potential difference switched off, an oil drop is observed to fall with constant velocity 4.0 x 10-4ms-1.  When the potential difference is switched on, the drop rises with constant velocity 8.0 x 10-5ms-1.

If the mass of the oil drop in 1.0 x 10-14kg, find the number of electron charges on the drop.  Assume air resistance is proportional to the velocity of the oil drop and neglect the upthrust due to air.)							7mks

10. (a) What is meant by work function of a metal?					1mk
(b) Describe the main features of photo electric emission.			4mks
(c) A 100mw beam of light of a wave length 4.0 x 10-7m falls on a caesium surface of a photo cell.

(i) How many photons strike the caesium surface per second?		5mks
(ii) If 80% of the photons emf photo electrons, find the resulting photo current.
4mks
(iii) Calculate the kinetic energy of each photo electron if the work function of caesium is 2.15ev.								3mks
(d) Describe one application of a photo cell.					3mks
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