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INSTRUCTIONS: Answer question one and any other two questions  
      
 
QUESTION ONE (30 MARKS) 

a) (i)    Define an electric current.       (1 Mark) 

     (ii)   State Coulomb’s law        (1 Mark) 

     (iii)   Draw the electric field lines of force for two similarly charged point charges(1 Mark) 

b) (i)    Define the term “resistance” in an electric circuit.    (1 Mark) 

(ii)   Find the total resistance in the following circuit. 
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Hence find the current in the circuit.          (5 Marks) 

 

c) An object is thrown vertically upwards from the ground and reaches a height of 34m before 

falling back to the ground at the same position of launch. Determine; 

(i) The total distance travelled by the object.    (3 Marks) 

(ii)  Total displacement covered by the object     (3 Marks) 

(iii)  A body moving round a circular path at a constant speed is said to be accelerating. 

Explain why this is so.       (3 Marks) 

d)  (i)      State Newton’s laws of motion.      (4 Marks) 

(ii)     A boy dropped a block from 10 metre high roof. The block crushed the ground after 2 
seconds. Find the velocity of the block just before it crushed the ground. (Take g=10m/��) 

( 4 Marks) 

e) The pressure, temperature and volume of water in a closed syringe are 2 atmosphere, 30oC 

and 2cm3 respectively. What would be the pressure if the temperature and volume are each 

reduced by 1 unit?         (4 Marks) 

QUESTION TWO (20 MARKS) 

a) A resonant RLC series circuit contains a resistor of 10ohms and has a 120volt AC power 

supply. What is the current in the circuit?     (4 Marks) 

b) What is the resistance (impedance) of a 3�10	
 farad capacitor powered by an AC power 

supply with a frequency of 60Hz?      (4 Marks) 

c) A resonant RLC series circuit contains an inductor of inductance 1 Henry, powered by an 

AC power supply that switches at a frequency of 60Hz. If the current is 1 ampere, what is 

the voltage across the inductor?      (5 Marks) 

d) (i)    A pickup of an electric guitar consists of a small metal coil of wire wrapped around 

a magnet. Due to Faraday’s law current is induced in the coil if the magnetic field near 

the pickup changes. Explain why this type of pickup will not work with non-metal 

strings.          (3 Marks) 
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(ii)    Suppose a metal string is vibrating at 100Hz in front of the pickup described above. 

What frequency will the induced current in the coil have as a result of Faraday’s 

law?         (4 Marks) 

QUESTION THREE (20 MARKS) 

A piece of string is held fixed between finger and thumb and allowed to hang vertically 
downwards. 

a) When the string is rolled between the finger and thumb, a wave is sent down the string 
and a standing wave is set up. 
 
(i)  Describe how waves travelling down the string result in a standing waves being 

set up.         (4 Marks) 
(ii)  Explain why the standing wave will have a node at the top, but not at the bottom. 

         (3 Marks) 
b) The length of the string below the point that is held fixed by the finger and thumb is 

12em. If the speed of the wave in the string is 2.5��	�, calculate the frequency of the 

standing waves that has 2 modes (including the node at the top)  (6 Marks) 

c) A string is suspended in a vertical position. With a mass of 20g attached to the lower end 
of the string, its length is 12.0 cm. when an additional 20g is added, its length becomes 
12.8 cm. 
(i)  Find the natural length of the string(take g=9.8m/��   (2 Marks) 
(ii)  What is the frequency of this system be on the moon where g= 1.62 m/��  

(2 Marks) 
(iii)  We want the system to oscillate with a frequency of 6Hz. What mass must be 

attached to the spring?      (3 Marks) 

QUESTION FOUR (20 MARKS) 

a) Show that the superficial expansivity is double the linear expansivity of a material. 
(8 Marks) 

b) A sea diver swims in salty water of density 1.08g/��� at a depth of 18m. Calculate the 

pressure exerted on him by the water.     (5 Marks) 

c) A stone of mass 250g at a temperature of 200oC is immersed in 4kg of water contained in 

a metallic tin of mass 200g and specific heat capacity 1250J/kg/k if the specific heat 

capacity of water is 4200J/kg/k and its temperature rise was 20k to a final steady 

temperature of 80oC, find the specific heat capacity of the stone.  (7 Marks) 


