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ANSWER ALL QUESTIONS



Equipment or materials required – Calculator, Formula Sheet






Question One (25 marks)

For the circuit shown in Figure 1 below:-
			
i. Calculate the resistance of the circuit within the dashed lines designated
                the LOAD (i.e. R3 to R7 inclusive)	                                    [10 marks]

ii. Calculate the voltage at point A 				        	  [5 marks]

iii. Calculate the total power dissipated.  In the LOAD	          		  [3 marks]

iv. Calculate the value of I1 and I2					  [7 marks]
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Figure 1
solution





































 Question Two (15 marks)
An AC circuit is composed of a serial connection of a resistor with resistance 50 Ω, a coil with inductance 0.3 H and a capacitor with capacitance 15 μF. The circuit is connected to an AC voltage source with amplitude 25 V and frequency 50 Hz (see Figure 2). Determine:
1. The inductive reactance   							 [3 marks]
1. The capacitive reactance   							 [3 marks]
1. The total impedance Z.							 [3 marks]
1. The electric current in the circuit. 						 [3 marks]
1. The phase difference between the voltage and the current. 			 [3 marks]
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                                                                  Figure 2


Solutions 
                                                                            





 
































Question Three (30 Marks)

a. For the circuit in Figure 3, find the branch current I1, I2 and I3 using mesh analysis.
[15 marks]
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Figure 3
Solutions:
Obtain the mesh currents using KVL. For mesh 1.





For mesh 2:









Add equation1 to equation2 gives:














b. For the circuit in Figure 4 below.
i. Determine the “Thevenin” equivalent circuit, between points “A” and “B”.
ii. Calculate the load power if a 4Ω load is attached to the terminals A and B.  
[15 marks]
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Figure 4






Solution 
i. 
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ii. 












 
Question Foure (30 Marks)

a. For the circuit of Figure 5, calculate:

i. The base-emitter bias voltage  
ii. The collector-emitter voltage (the voltage across the transistor) 
[10 marks]
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Figure 5
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The voltage across the transistor  is therefore given by:






b. Draw the logic circuit design for the following Boolean equations below.

i. 

ii. 

											[8 marks]

Solution 
i. 




ii. 



c. Write Boolean algebraic expressions for the circuit below. 

i. 

[6 marks]
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Solutions 


i. 

ii. 




d. Simplify the output function Y using DeMorgan’s theorem. 



[6 marks]
Solution 
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