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INSTRUCTIONS: Answer all the Questions                                TIME: 1 HR 30 MIN
1. (a) The spiral springs shown in the figure below are identical. Each spring has a spring constant K = 200N/m. Each rod weighs 0.1N and each spring weigh 0.1N.
[image: ]
Determine the total extension caused by the 150N weight.                                                               (4 marks)





 c) State Hooke’s law.                                                                                                                                   (2marks)



 d) The graph shows how extension e of a helical spring varied with load, hanging on it. (cm)
[image: ]
(i) Determine from the graph, the proportionality constant of the spring. (4marks)




(ii) State three factors that affect the proportionality constant of a helical spring. (3marks)




2. The figure which is drawn to scale 1 : 5, represents an object O and its image I formed by a concave mirror.
[image: ]
(i) By drawing suitable rays, locate the mark on the figure the position of the principal focus F of the mirror.                                                                                                                                                             (3 marks)

(ii) state three characteristics of the image of an object between F and P of a concave mirror         (3mks)




3. Explain how an increase in temperature affects the speed of sound in air.                                       (2mks)




4. A student shouts and hears an echo after 0.6 seconds. If the velocity of sound is 330m/s. Calculate the distance between student and reflecting surface.                                                                                (3mks) 




5. A soldier standing some distance from a wall blows a whistle and hears its echo 3.6 seconds later. How far is the wall from the soldier? (Speed of sound in air is 360m/s)                                                (3mks)



6. (a) The figure below shows the displacement time graph of a wave traveling at 400cm/s.
[image: ]
Determine for the wave the: 
(i) Amplitude                                                                                                                                                   (1mk) 
(ii) Period                                                                                                                                                         (1mk)

 (iii) Frequency                                                                                                                                               (3mks) 

(iv) Wavelength                                                                                                                                             (3mks)


(b) State two example of a transverse-progressive wave.                                                                    (2mks)


7. (a) What is an Electromagnetic Relay System                                                                                    (2mks)
   
(c) Clearly explain how an electromagnetic relay system operates                                                 (4mks)




8. State Fleming’s left- hand rule (motor rule)                                                                                        (2mks)


9. The figure below shows a current carrying conductor placed in between two magnets , given that X is the  north pole and Y south pole .Use an arrow to show the direction of the motion                   (2mks)  [image: ]
10.With the aid of a diagram , explain how to store a magnet                                                        (3mks)
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