
 

UCE physics 2011 paper 2 

1. (a) State the conditions for a body to be in  

(i) Stable equilibrium (01mark) 

(ii) Neutral equilibrium (01mark) 

 (b) Explain why bus passengers’ luggage is loaded in the boots rather than the rack on the 

top of the bus. (04marks) 

(c) A block of wood floats on both fluid X and liquid Y, but with a greater portion inside liquid 

Y than in liquid X. Explain this observation. (04marks) 

(d) If a block of volume 280cm3 floats on water with ¾ of its volume immersed, find 

    (i) mass of the wooden block. (03marks) 

   (ii) fraction of the block that sinks when it is placed in cooking oil of density 0.84gcm-3. 

(03marks) 

2. (a)(i) Distinguish between scalar and vector quantities. (01mark) 

(ii) Give one example of each quantity. (01mark) 

(b) Four forces of 2N, 5N, 10N and 20N act on a doll as shown in the figure below 

   
Find the magnitude of the resultant force acting on the doll. (03mark) 

(c) State Newton’s Laws of motion. (03marks) 

(d) Explain why passengers in a vehicle need to fasten their belts. (03marks) 

(e) A bullet of mass 0.006kg travelling at 120ms-1 penetrates deeply into a fixed target and 

brought to rest in 0.01s. Calculate the 

(i) distance of penetration of the bullet. (02marks) 

(ii) average retarding force on the bullet. (03marks) 

3. (a) the diagram in the figure below shows a car crossing a bridge made of a beam 



 
Explain the mechanical state of the beam. (04marks) 

(b) What would be effect on the beam in (a) above if a notch is made on the 

    (i) upper side (01mark) 

  (ii) lower side (01mark) 

(c) (i) State Hooke’s law. (01mark) 

    (ii) Describe an experiment to verify Hooke’s law using a spring. (05 marks) 

(d)(i) What is meant by elasticity (01mark) 

    (ii) A spring produces an extension of 6mm when a load of 9N is hanged from its free end. 

What load would cause the same spring to stretch by 16mm. (03mark) 

4. (a) What is meant by the following as applied to sound waves 

(i) Pitch (01mark) 

(ii) Audio-range (01mark) 

(b) The figure below shows parallel sound wave travelling from a region of cold air to a region 

of hot air. 

  

(i) Copy and draw the waves’ pattern in the hot air, showing the direction of travel. (02 

marks) 

(ii) Name the wave phenomenon shown by the wave. (01mark) 

(iii) Explain why the wave behaves the way you have drawn in the hot air. 

(c) A student observed the time interval between the lightning flash from a distant storm and 

accompanying thunder as 4 beats of his pulse. If his pulse rate is 72 beats per minute, 

 Determine 

(i) Time in seconds taken for him to hear the thunder from the instant he sees the 

flash. (03marks) 

(ii) Distance of the storm from the observer. (03mark)  

(Take the speed of sound in air = 330ms-1) 

 (d) Give any two applications of ultrasonic sounds. (02marks) 

5. (a) What is meant by refraction of light? (01marks) 

(b) When does total internal reflection occur? (02marks) 



(c) Figure below shows a light ray through a right angled isosceles prism of refractive index 

1.5. 

 

  
If the ray is incident on face YZ at an angle of 600, find the angle of emergence, e. (05marks) 

(ii) State two reasons why reflecting prism are better reflector than plane mirrors. 

(d) Describe an experiment to determine the refractive index of the material of glass block. 

(06marks) 

6. (a) Distinguish between primary and secondary cells and give example each.(03marks) 

(b) State two precautions one has to undertake to prolong the life of a lead-acid accumulator. 

(02marks) 

(c) Define potential difference across a resistor in a circuit. (01mark) 

(d) With the aid of a circuit diagram, describe how you can determine the internal resistance 

of a cell. (05marks) 

(e) Resistors of 4Ω, 3Ω and 2Ωare connected as shown in the figure below 

  
Calculate the current through the 4Ωresistor. (05mark) 

 

7. (a) Define energy and state it SI unit (02mark) 

(b) Give two examples of primary sources of 

   (i) renewable energy. (01mark) 

 (ii) non-renewable energy, (01mark) 

(c) Describe the energy changes that occur when a filament bulb connected to a battery 

lights. 

(d)(i) Describe the operation of a simple dynamo. (05marks) 

   (ii) State three factors on which the e.m.f produced by a dynamo depends. (03marks) 

8. (a) List any two difference between X-rays and gamma rays(02marks) 

(b) With the aid of a labelled diagram describe how X-rays are produced. (07marks) 

(c) What are the differences between hard and soft X-rays. 

(d) Define the following 

 (i) radioactive nuclide (01mark) 

(ii) isotope (01mark) 

(e) outline three uses of radioactivity. (03mark) 


