
SECOND YEAR SECOND SEMESTER EXAMINATION 
FOR THE DEGREE OF BACHELOR OF TECHNOLOGY IN MECHANICAL ENGINEERING 

EMT 3255: ELECTRONICS 
INSTRUCTIONS: Answer question one and any other two 

 
QUESTION ONE (30 MARKS)  
a) Define the following:  

i. energy gap                                                                                                       (2 marks) 

ii.  Barrier potential                               (2 marks) 

(ii) Briefly distinguish electron current from hole current    (2 marks) 

b) A transistor has a base current of 500 µA and collector current of 3.65 mA. 

(i) Calculate the parameter βDC         (3 marks) 

(ii)  Calculate the parameter IE         (3 marks) 

c).Using energy band diagrams, distinguish between conductors, semiconductors and insulators        
(3 marks) 

d). In the centre-tap circuit shown in Fig.1, the diodes are assumed to be ideal. Find: 

i. d.c. output voltage                                                                                                (3 marks)                       

ii.  Peak inverse voltage                                                                                             (2 marks) 

iii.  Rectification efficiency.                                                                                        (3 marks) 

 
Fig. 1 

e). With the aid of schematic diagrams, distinguish between P and N channels J-FET           (3 marks)  

f). Write the Boolean expression for output X for the logic circuit shown in figure 2 below and draw its 
truth table.                                                                                                                                  (4 marks)  

 
Fig. 2 

 



QUESTION TWO (15 MARKS)  
a) Compare the performance characteristics of the three BJT configurations with respect to: (4 marks) 
      i). Input resistance ri 

ii. Voltage gain Av 
      iii. Current gain A i  
       iv. Output resistance ro 
b) Derive the relationship between α and ꙋ                                                                               (3 marks) 
c) Using the Boolean laws and rules, simplify the logic expression Z = (A + B)(A + B)       (3 marks) 
d) A C.E transistor amplifier has a VCC = 12V, Rc =6 KΩ. Calculate its Q point if zero signal base current 
is 20µA and β = 50 and show its position on a d.c load line.                                                    (5 marks) 
 
                                                                                                                    
QUESTION THREE (15 MARKS)  
a). With the aid of a circuit diagram and waveforms, explain the operation of a full wave bridge rectifier.                    

(6 marks)  

b). A crystal diode having internal resistance rf = 20Ω is used for half-wave rectification. If the applied 
voltage v = 50 sin ωt and load resistance RL = 800 Ω, find the rectification efficiency.             (6 marks) 
 
An a.c. voltage v = 240 sin314 t is applied to an SCR half-wave rectifier. If the SCR has a forward 
breakdown voltage of 180 V, find the time during which SCR remains off.                                (3 marks) 
 
QUESTION FOUR (15 MARKS)  
a).  A FET operates with a drain current of 100mA and a gate-source bias of –IV.  The device has a 
transconductance (gfs) gate value of 0.25. If the bias voltage decreases to –1.1V, determine;  

i. The change in drain current                                                                                        (3 marks) 
ii.  The new value of the drain current                                                                             (3 marks) 

 
b) Draw the truth-table for the Fig. 3 logic circuit below                                                       (4 marks)  

 
Fig. 3 

c). By use of logic circuit diagrams, distinguish between half-adder and full-adder, deriving the truth table 
for each.                                                                                                                                       (5 marks)  
 
 
 
 
 
 
 
 
 



QUESTION FIVE (15 MARKS)  
a).With the aid of circuit diagrams and waveforms, distinguish between class A and class B amplifiers             

(6 marks)  
b). The SCR of Fig. 3 has gate trigger voltage VT = 0.7V, gate trigger current IT = 7 mA and holding 
current IH = 6 mA. Determine: 
 (i) The output voltage when the SCR is off                                                                          (3 marks)     
(ii) The input voltage that triggers the SCR                                                                           (3 marks) 
(iii) The value of VCC at which SCR opens                                                                          (3 marks) 

 

Fig. 3 
 


