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SECTION A

1. a) (i) What is meant by the term speed? 


(01 marks)
(ii) A train stops at two stations P and Q which are 2km apart. It accelerates uniformly P at 1ms-2 for 15s, and maintains a constant speed for a time before decelerating uniformly to rest at Q. If the deceleration is 0.5ms-2; Find the time for which the train is traveling at a constant speed. (04 marks)

b) Deﬁne the following terms as applied to projectile motion. (03 marks)
(i) Range 
(ii) Time of ﬂight

(iii) Angle of projection. 
c) A batsman strikes a ball horizontally when its 1.0m above the ground. The ball is caught 12.0cm above the ground by a ﬁelder standing 14m from the batsman. Find the velocity with which the batsman hits the ball. 

(04 marks)

d) Deﬁne the term uniform acceleration (01 mark)
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Figure 1




The diagram in Figure 1 above shows three masses connected by inextensible strings which pass over smooth pulleys. The coefficient of friction between the table and the 14.0kg mass is 0.21. If the system is released from rest, determine the 
i. acceleration of the 14.0kg mass 



    (04 marks)
ii. tension in each string 





    (03 marks)
2. State Kepler’s laws of motion.  




(03 marks)
b) Calculate the ratio of mass of a star to that of a planet, given that a moon moves round the planet pin a circular orbit of radius 4.0×105 km with a period of 27.4 days and the orbital radius of the planet round the star is 1.5×108km and period is 364 days  

c) With the aid of a labelled diagram, describe an experiment to determine the universal gravitational constant G.



(06 marks)
d) i) What is meant by banking of a track  


(01 mark)
 ii) A road curve of 200m radius is banked at the correct angle for a speed of 15ms-1. If the car rounds this curve at 30ms-1, what is the minimum coefﬁcient of friction between the tyres and the road so that the car will not skid? 








(05 marks)
Deﬁne the term Young’s modulus , 



(01 mark)
b) Describe brieﬂy with the aid of a diagram for the determination of Young’s modulus of a metal wire 




(6 marks)
c) An iron ball of diameter 5.2cm and mass 14.23kg is suspended from a point 307.4cm above the ﬂoor by an iron wire of unscratched length 289.6cm.  The diameter of the wire is 0.090cm. If the ball is set swinging so that its centre passes through the lowest point at a velocity of 4.97ms-1, by how much does it clear the ﬂoor? 

(Young’s modulus of iron wire = 1.82×1011Nm-1) 

(05 marks)
d) i) State Bernoulli’s principle.   




(01 mark)
ii) Explain why a spini1ing ball takes on a curved path.  
(04 marks)
iii)  A student designed a toy aeroplane having a wing area of 50cm2. At take off the speeds of air above and below its wings were found out to be 40ms-1 and 10ms-1 respectively. Calculate the lift on the toy aeroplane, if the density of air is 1.4kgm-3 




(03 marks)
4. a) i) Deﬁne surface tension  




(01 mark)
ii) Explain the origin of surface tension. 



(03 marks)
b) Describe an experiment to measure the surface tension of a liquid by Jeager’s method.  






(06 marks)
c) i) Deﬁne the simple harmonic motion. 


(01 mark)
ii) State four characteristics of a simple harmonic motion. 
(02 marks)
d) A cylindrical vessel of cross sectional area, A, containing air of volume V, at pressure, P, trapped by a frictionless air tight piston of mass, M. The piston is pushed down and released. If the piston oscillates with simple harmonic motion show that its period T is given by;
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(04 marks)
e) A piston in a car engine performs a simple harmonic motion frequency 12.5Hz. If the mass of the piston is 0.06kg and its amplitude of vibration is 48mm, ﬁnd the maximum force on the piston. 

(03 marks)
SECTION B
5. a) i) What is a black body? 





(01 mark)
ii) Explain with the aid of a diagram how a black body can be approximated
(03 marks)

iii) sketch) curves showing the spectral distribution of energy radiated by a black body at four different temperatures. 


      (02 marks)
iv) Describe the main feature of the curves you have drawn in (a) (iii) above.








     (02 marks)
b) The total power output of a star is 4×1026W. Given that the mass of star is 1.97×1031kg and its density is 1.4×103Kgm-3. Estimate the temperature of the star. State any assumptions made. 


     (05 marks)
c) Define the term thermal conductivity and state its S1 units.  
(02 marks)

d) Describe an experiment to determine the thermal conductivity of copper.

(05marks)
6. a) State Boyle’s law  






(01 mark)
b) Describe an experiment to verify Boyle’s law. 

     (06 marks)
c) Oxygen gas is in a of volume 1×10-2m3 at a temperature of 300K and pressure of 2.5×105 Nm-2. After some of the oxygen is used at constant temperature the pressure falls to 1.3×105Nm-2. Calculate the mass of oxygen used. 







(04 marks)
d) i) What is meant by a reversible process? 

(01 mark)
ii) State the conditions necessary for isothermal and adiabatic processes to occur. 








(02 marks) 

e) A vessel containing 1.5×10-3m3 of an ideal gas at a pressure of 8.7×10-2 Pa and a temperature of 25˚C is compressed isothermally to half its original volume and then allowed to expand adiabatically to its original volume.

(i) Calculate the ﬁnal temperature and pressure of the gas (ϒ = 1.4) 

(03 marks)

(ii) Sketch P - V graph for the whole process 



(01 mark)
(iii) Calculate the work done during the isothermal process.  (02 marks)
7. a) Deﬁne the following terms.




     ( 03marks)

i. triple point of water 

ii. kelvin   

iii. thermometric property

b) The pressure of a gas at the triple point of water is 215Nm-2. Find the temperature at which the pressure is 271Nm-2 

  (02 marks)
c) Describe with the aid of a diagram how an optical radiation pyrometer operates. 








   (06 marks)
d) (i) Explain in terms of speciﬁc heat capacity why water is used in a car radiator other than any other liquid. 



(04 marks)
(ii) A well lagged copper calorimeter of mass 100g contains 200g of water and 50g if ice at 0°C. Steam at 100°C containing condensed water at the same temperature is passed into the mixture until the temperature of the calorimeter and its contents is 30°C. If the increase in the mass of the calorimeter and its content is 25g, calculate the percentage of condensed water in the steam.  






(05 marks)
SECTION C
8. Define the terms below as applied to a triode 

(03 marks)
i. space charge 

ii. ampliﬁcation factor
iii. mutual conductance

b) With the aid of a labelled diagram explain full wave rectiﬁcation.  
(06 marks)

c) A triode with mutual conductance of 4.0AV-1 and an anode resistance of 5KΩ. Assuming that the triode is operating under optimum conditions estimate the output signal obtained for an alternating input of 25mv. 

(04 marks)

d) (i) State the laws of photo electric effect.  

    (04 marks)
(ii) Light of wave length 0.5μm strikes the surface of a (metal) whose work function is 2.2eV. Calculate the greatest energy that a photoelectron can have. 








  (03 marks)
9. (a) (i) What is meant by the terms decay constant and half-life?

(02 marks)

(ii) Show that the half-life T ½ of a radioisotope is given by T ½ =0.693/λ where λ is the decay constant. Assume the decay law (N=Noe-λt) 
(03 marks)

b) (ii) State two industrial uses and two health hazards of radioactivity. 
(02 marks)

 (ii) A nuclide        Cs decays with a half-life of 32.0s. If we have 7.5μg initially, after how long will the activity fall to less than one per second? 

(04 marks)
 (c) With the aid of a labelled diagram describe the structure and action of a Geiger muller tube. 






    (05 marks)
(d) A point source of alpha particles a tiny mass of the nuclide            Am is mounted 7.0cm in front of a receiving area of 3.0cm2, as shown in the ﬁgure 2 below
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A counter linked to the GM - tube records 5.4×104 counts per minute, calculate the:

(i) Number of disintegrations per second within the source. (02 marks)

(ii) Number of           Am atoms in the source
(The decay constant λ for            Am = 4.80×1011S-1) 
(02 marks)
10. (a) (i) State Bragg’s law 





(01 mark)
(ii) Under what conditions does X-ray diffraction occur?          (02 marks)
(b) A monochromatic beam of X-rays is incident on a set of planes in a certain crystal. At 0°C ﬁrst order diffraction is observed at a glancing angle of 30.4˚. When the temperature is raised to 400°C, ﬁrst order diffraction is observed at 30°, calculate the mean coefficient of linear expansion of the crystal for the temperature range of 0°C to 400°C.     
    (04 marks)
(c) (i) Explain the observations made in the Rutherford a particle scattering  experiment. 







     (06 marks)
(ii) Why is the vacuum necessary in this experiment? 
     (02 marks)
(d) (i) Distinguish between excitation and ionization energies of an atom.

(02 marks)

 (ii) 
The energy levels in a mercury atom are -10.4eV, -5.5eV,-3.7eV and -1.6eV.

Find the ionization energy of mercury in joules 

     (03 marks)
***END***
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