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KING SOLOMONS COLLEGE

S4 PHYSICS SEMINAR

1. (a) (i) State Archimedes principle

(ii) Describe a simple experiment to verify Archmides principle 

(b) A body of weight 0.52N in air weighs only 0.32N when totally immersed in water while its weight when immersed in another liquid is 0.36N. What is the density of the second liquid if the density of water is 1000kgm – 3?

(c) The figure below shows a buoy B, of volume 40 litres and mass 10kg. It is held in position in sea water of density 1.04g/cm3 by a light cable fixed to the bottom so that ¾ of the volume of the buoy is below the surface of the sea water. 
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(i) Name the three forces that keep the buoy in equilibrium and state the direction in which each acts

(ii) Determine the tension in the cable

(d) Explain the use of plimsoll lines on Ocean liners 

2. (a) Explain the meaning of the following terms 

(i) centre of gravity 

(ii) stable equilibrium 

(iii) unstable equilibrium 

(iv) neutral equilibrium 

(b) (i) Describe a simple experiment to determine the centre of gravity of an irregular laminar 

(ii) Explain why a vehicle overloaded on its roof rack can easily overturn when negotiating a sharp corner. 

(c) (i) Define a moment and a moment of force 

(ii) Give two examples of a moment 

(iii) State the principle of moments and describe a simple experiment to verify it.

(d) A light beam with supports at B and C, has loads of 40N, 20N and 30N placed on it as shown in the figure below 
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(i) Calculate the reactions X and Y at the supports 


(ii) What additional weight W at A would make the beam just tilt about B?

3. (a) (i) Distinguish between velocity and speed 

(b) State the equations of uniformly accelerated motion giving the meaning of all the unknowns you use 

(b) The diagrams below represent tapes of a ticker-timer. Describe the motion in each case 




A







B

      (      (       (       (       (       (       (        (       (        (


(i)




C






     D



(ii) 
        (          (             (                (                      (
(c) In (b) (ii) if the frequency of the ticker timer is 50Hz, calculate the acceleration of the tape. 

(d) A train starting from rest accelerates uniformly at 2ms – 2 for 15s. It then travels for 30s at the velocity reached and is brought to rest with uniform deceleration after another 10s. 

(i) Draw a velocity time  graph of the motion 

(ii) From the graph determine the average velocity and the deceleration

. 

ELECTRICITY 

4. (a) State the energy conversions that occur in 

(i) a fluorescent tube 

(ii) a dynamo 

(iii) an accumulator 

(iv) a Leclanche cell 
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A torch bulb, lead plates dipped in dilute sulphuric acid and a battery of e.m.f 24V are connected as shown above. 

(i) State what will be observed if switch K2 is closed? Explain your answer.

(ii) What will be observed if both switches K1 and K2 are simultaneously closed?

(iii) What will be observed if K1 and K2 are closed for sometime? 

(iv) State the energy changes that take place when a lead acid accumulator is used to light a bulb. 

(c) 
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Four cells each of e.m.f. 3.0V and internal resistance 2.0( are connected with four resistors as shown in the diagram. Find the reading of the ammeter A when

(i) both switches K1 and K2 are closed. 

(ii) The power dissipated in the 6( resistor 

5. (a)   Distinguish between e.m.f. and terminal potential difference of a cell. 

(b) Describe how you would use a gold leaf electroscope to determine the sign of    the charge on a given body 






      (c) Explain how an insulator get charged by rubbing 



     (d) Sketch the electric field pattern between a charged point and a metal plate 

     (e) Describe how a lighting conductor safeguards a tall building from being struck by lighting
(f) A moving coil galvanometer has a full scale deflection current of 20mA and 

coil resistance of 80(. How can it be converted into 

(i) a voltmeter to read up to 20V

(ii) an ammeter to read up to 5.0A 

       (g) How are power loses minimised in electrical power transmission? 


6. (a)




The diagram above shows a network of resistors and cells. Each cell has an e.m.f of 1.5V and internal resistance 2(. Calculate:

(i) the effective resistance of the circuit 

(ii) the current in the 14/3( resistor. 

(iii) The power dissipated in the 4( resistor. 

(b) When a cell having an e.m.f of 1.5V is giving a current of 0.50A, a high resistance voltmeter across its terminals reads 1.20V. Explain why the voltmeter reading is less than 1.5V and find what the voltmeter will read when the cell is giving 0.60A. 

(c) An electric fire consisting of two elements connected in parallel, each of 500 watts, is used on a 250V mains supply. Calculate: 

(i) the current used 

(ii) the resistance of each element

(d) A small house with a mains supply of 250V has two 2KW electric heaters and six 100W lamps. The electric heaters are used for four hours daily and the bulbs are used for 6 hours daily. What is the cost of using all the appliances for a week if the unit cost of electricity is shs 300?

LIGHT 

7. (a) (i) State the laws of refraction of light 

(ii) Describe an experiment to verify the laws of refraction of light. 

(b) (i) Explain the meaning of the terms: deviation, dispersion and pure spectrum. 

(ii) Monochromatic light is incident on a glass prism of refracting angle 60o placed in water as shown below at an angle of 42o, at the water glass boundary 
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Explain the path of the light ray as it passes through the prism to water. 

(c) A slide projector using a slide of 5cm x 5cm produces a picture 3m x 3m on a screen placed at a distance of 24cm from the projection lens. How far from the lens must the slide be? Make an appropriate estimate of the focal length of the projection lens. If this lens gets broken and the only substitute available is one of about half its focal length, what would you do to the arrangement so that the picture is still the same size? 

(d) (i) Briefly explain how a mirage is formed

(ii), under what conditions does total internal reflection occur? State two uses of total internal reflection.

8. (a) (i) Describe how a pinhole camera works 

(ii) State and explain an advantage and disadvantage of this device compared with a lens camera. 
(b) Three plane mirrors are arranged along three sides of a square as shown below 





And a ray of light is incident on mirror PQ at its mid-point with an angle of 

incidence of 40o, 

(i) Describe the path of the light ray through the above arrangement 

(ii) Calculate the total deviation of the light ray after passing through the arrangements. 

(c) Define the terms 

(i) focal point 

(ii) pole as applied to a concave mirror 

(d) A concave mirror of focal length 4cm has a real object 2cm placed 12cm from its reflecting surface. Using the graphical method determine the position and nature of the image formed. 

(e) Explain why 

(i) convex mirrors are used as driving mirrors 

(ii) parabolic mirrors are preferred in car head lamps or search lights? 

9. (a) What is meant by the terms: 

(i) refraction 

(ii) parallax.

(b) Describe an experiment to determine the focal length of a convex lens 

(c) (i) Define the term “critical angle”

(ii) Calculate the critical angle for air-glass interface if the absolute refractive index of glass is 1.5 

(d) The distance between an object and the screen is 5cm. A converging lens placed between the screen and object forms an image on the screen with linear magnification 3.

(i) Use graphical method to determine how the lens forms the image of the object

(ii) Use the graph to determine the object distance from the lens

(iii) What is the focal length of the lens from the graph? 

(e) Explain the appearance of 

(i) a blue shirt with red stripes when viewed in day light through a yellow glass

(ii) blue and red paint mixed in equal proportions in day light 

(f) Explain why car-hind number plates are painted black on a yellow background. 

HEAT

10.  (a) What is meant by the following terms: 

(i) Heat capacity 

(ii) Specific latent heat of vapourisation 

(iii) Boiling 

(b) Explain using the kinetic theory 

(i) cooling by evaporation 

(ii) why the temperature of a gas contained in a cylinder increases when compressed. 

(c) Determine the amount of heat required to change 4kg of ice at – 10oC to water at 40oC.  

take shc of ice = 2100Jkg – 1 k – 1 

         S.H.c of water = 4200Jkg – 1 k – 1 

         Latent heat of fusion of water      = 336000Jkg – 1 

(d) (i) with the aid of a labelled diagram describe the action of a thermos flask 

(ii) how are heat losses by radiation, convection and conduction minimised?

(e) 
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The graph above , shows the cooling curve of a substance which is a liquid at 

point A.

(i) In what states are the regions AB, BC and CD?

(ii) Use the kinetic theory to explain the shape of the curve.   

11. (a) Define the following terms 

(i) Lower fixed point 

(ii) Fundamental range 

(b) Describe briefly how you could calibrate a thermometer in a laboratory.

(c) With the aid of a labelled diagram, describe how specific heat capacity of water can be determined. State the precautions taken.

(d) (i) State two qualities of a good thermometric liquid.

(ii) The length of the mercury column when in melting ice and boiling water is 15cm and 40cm respectively. What is the temperature reading if the length is 25cm? 

(e) (i) What is meant by absolute zero temperature?

(ii) In an experiment the pressure of a mass of air at constant volume was found to increase from 75cm of mercury at 15oC to 91cm of mercury at 75oC. From these results what would be the pressure of the air at 0oC. 

12. (a) Define convection, radiation and conduction 

(b) Explain the following observations 

(i) A woollen carpet feels warmer to a bare foot than a bare cement 

(ii) Radiator cooling fins of a car are painted black and made of copper 

(iii) House ventilators are placed on the upper side of a room. 

(c) An electric heater of 50 Watts is used to heat a metal block of mass 5kg. In 10 minutes, a temperature rise of 12oC is produced. 

Calculate 

(i) the quantity of heat produced 

(ii) the specific heat capacity of the metal .

(d) (i) What is a saturated vapour?

(ii) Explain why the boiling point of a liquid depends on altitude. 

(e) A piece of metal of mass 400g falls from a height of 80m. Assuming that when it lands on the ground surface, the whole of its energy is converted into heat, calculate the rise in temperature of the metal. 

(S.H.C of metal = 150J/kg/k )

MODERN 

13. (a) State the electromagnetic radiation which 

(i) is used for a remote control of a T.V. receiver 

(ii) passes through a thin sheet of lead

(iii) causes a sensation of heat 

(iv) is used in satellite communication 

(v) is used in treatment of cancer

(vi) used in security systems 

(b) (i) Describe briefly how x-rays are produced in an x-ray tube 

(ii) What is the effect of increasing the filament current ?

(iii) State any two properties of x-rays 

(iv) Give two differences between x-rays and cathode rays. 

(c) Define the term “half life” of a radioactive material. 

(d) 8g of a radioactive material decays to 0.5g in 60 hours.

(i) determine the half life of the above material

(ii) what amount would remain if it took another 90 hours 

(iii) state the properties of beta particles. 

14. (a) Define the following 

(i) atomic number 

(ii) mass number

(iii) isotopes 


(b) A radioactive nuclide, radium
       Ra
   decays to radon (Rn) by emission of an  α particle, and followed by emission of a beta particle to form element Y.

(i) What is the equation for the first decay?

(ii) Write the equation for the second decay. 

(c) Z grams of a radioactive material of half life 5,600 years, decays and 512g remain after 28,000 years. Determine the value of Z.

(i) What is meant by the term “radioactivity”?

(ii) Describe one application of radioactivity in medicine. 

15. (a) Give two methods of producing electrons in metals 

(b) What would be the effect on  a fine beam of electrons by 

(i) the magnetic field ?

(ii) the electric field ?

(c) (i) Draw a labelled diagram of a C.R.O and give the functions of the labelled parts 

(ii) State two uses of a C.R.O.

(d) (i) Distinguish between nuclear fusion and fission 

(ii) State two conditions necessary for each to occur 

(iii) How is the sun able to provide an enormous amount of heat energy to the earth?

(e) A mass of a radioactive material contains 2.7 x 1024 radioactive atoms. How many atoms will have decayed after 6400 years, if the half life of the material is 1600 years? 

WAVES: 

16. (a) Define the following terms as applied to wave motion.

(i) Amplitude 

(ii) Wave front 

(b) The wavelength of T.V. wave is 0.3km,

Calculate:

(i) the frequency 

(ii) the period of the wave

(c) Why does sound travel faster in solids than in gases?

(d) Explain why open pipes are preferred  to closed ones when producing different notes. 

(e) The frequency of a third harmonic in a closed pipe is 280Hz. Determine the length of the air column.

(f) A fourth harmonic is produced with a frequency of 1500Hz, when the length between the two peg (pivot) points of a senometer is 80cm.. Calculate the velocity of the wave in the wire.  

17. (a) (i) What is an echo?

(ii) Describe a simple experiment to measure the speed of sound in air, using the echo method. 

(iii) State any two likely sources of error in the experiment in (ii) above

(b) A boy standing between two tall vertical walls, makes a loud sound by clapping his hands once. He hears the first and second echoes after 3s and 5s respectively. Calculate the distance between the two walls.

(c) (i) Distinguish between music and noise

(ii) Explain why a musical note played an a piano sounds different from that played on a guitar. 

18. (a) Distinguish between transverse and longitudinal wave by giving three similarities and three differences. Give an example of each 

(b) A vibrator in a ripple tank vibrates at 20Hz. If the distance between 10 successive crests is 28.5cm, calculate 

(i) the wavelength of the waves 

(ii) the velocity of the waves 

(c) (i) Define the terms resonance and stationary wave. 

(ii) An air column of 26.25cm long in a closed tube resonates to a sounding tuning fork. Determine the frequency of the first harmonic. 

(d) Explain why sound is much clearer at night than during day time. 

ELECTROMAGNETISM, 

19. (a) (i) What is a transformer?

(ii) State the laws of electromagnetic induction 

(b)   
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The figure above shows a model transformer in which the primary coil, X is connected to a battery P and the secondary coil Y is connected to a galvanometer

(i) what is observed just as the switch K is closed?

(ii) State the effect  when switch K is closed very fast in (i) above 

(iii) What happens when the switch K is left closed?

(iv) What is observed just as switch K is opened?

(v) What would be observed if the battery is replaced by an a.c. source of low frequency?

(c) (i) State the causes of energy losses in a transformer and how they can be minimised.

(ii) A transformer has 400 turns on the primary coil. Determine the number of turns required in the secondary coil, to step up 240V to 1000V. 

20. (a) (i) With aid of a diagram describe how an a.c. generator works.

(ii) Draw a graph showing the variation of current with time for an a.c generator.

(b) (i) With the aid of a diagram, explain how the output above can be converted to a direct current 

(ii) Sketch the graph of current Versus time for b (i) above 

(c) An electric power generator produces 64kW at 240V a.c . The voltage is stepped up to 600V for transmission to a factory where it is then stepped down to 240V. The total resistance of the transmission wires is 0.5(
(i) Find the ratio of the number of turns in the secondary to the number of turns in the primary of the step down transformer

(ii) Find the power lost in the transmission lines (assume both transformers are 100% efficient.)

(iii) What power would have been lost if the same electric power had been transmitted directly to the factory through the same transmission wires, without use of the transformers? 

21. (a) (i) Draw a labelled diagram to show the essential parts of a d.c. motor 

(ii) Describe briefly how a d.c motor works.

(b) An electric motor of efficiency 80% operates a water pump. The pump raises 800g of water through 10m every second.

(i) state the energy changes which take place.

(ii) find the electrical power supplied to the motor. 

(c) Describe the structure and mode of operation of a moving coil galvanometer. 

(d) An ammeter gives a full scale reading for a current of 100mA and its resistance is 0.5A. Explain how you would adapt it 

(i) to give a full scale of 2A

(ii) for use as a voltmeter to read up to 100V. 

22. (a) State the law of electrostatics 

(b) Describe how two identical metal balls may be charged positively and simultaneously by induction 

(c) Draw a labelled diagram of a gold leaf electroscope 

(d) (i) Explain what happens when a positively charged rod is brought near the cap of an uncharged gold leaf electroscope and slowly taken away.

(ii) How can an electroscope be used to test whether a material is a conductor or an insulator?

(e) What precautions should be taken when carrying out experiments in electrostatics? 
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