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UNIVERSITY EXAMINATIONS 2019/2020  

SECOND YEAR SUPPLEMENTARY/SPECIAL EXAMINATION FOR BACHELOR OF 
SCIENCE ……  

 
SPS 3300: BASIC ELECTRONIC CIRCUITS, ANALYSIS AND DESIGN 

 
DATE: JANUARY 2021          TIME: 2 HOURS 

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

a) Differentiate between a direct current and alternating current  (2 marks) 

b) Briefly explain the following terms as used in electronics 

(i) Branch        (2 marks) 

(ii)  Conductance       (2 marks) 

c) Use the circuit diagram below to answer the question that follows 

 

 

 

 

 

 

 

(I) What is the relationship between voltage across R2 and the total voltage VT  

          (1 mark) 

(II)  Derive an expression for I1 in terms of R1, R2 and total voltage VT (4 marks) 
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d) Two inductors whose self inductance is 75mH and 55mH respectively are connected 

together in parallel aiding.  Their mutual inductance is given 22.5 mH.  Calculate the total 

inductance in the parallel combination.     (3 marks) 

e) State the following laws 

(i) Kirchoff’s voltage law      (2 marks) 

(ii)  Kirchoff’s current law       (2 marks) 

f) Study the circuit diagram below and answer the questions that follows 

 

 

 

 

 

 

 

 

Given that the diode in the circuit is silicon diode with Vsi=0.7V 

(i) What type of wires is the diode in.  Explain    (2 marks) 

(ii)  Find the voltage across resistor R      (3 marks) 

(iii)  Determine the current through resistor R     (2 marks) 

g) (i) What is capacitance       (1 mark) 

(ii)A 20µF capacitor is charged to 60V and isolated.  It is later connected across 

unchanged 100µF capacitor.  Calculate the voltage across the combination (4 marks) 

QUESTION TWO (20 MARKS) 

a) Briefly explain Therenin’s theorem      (3 marks) 

b) Study the figure below and use it to answer the questions that follow  
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By taking the 5kΩ resistor as the load resistor use Therenin’s theorem to determine  

(i) Therenims voltage ���        (3 marks) 

(ii)  Therenims resistance ���       (3 marks) 

(iii)  Current through the 5kΩ resistor      (4 marks) 

(iv) Voltage across the 5kΩ resistor      (2 marks) 

c) A 0.1µF, 0.2µF and 0.3µF capacitor are connected in series across a 100v source. 

(I) Calculate the total capacitance in the circuit    (2 marks) 

(II)  Determine the total charge in the circuit    (2 marks) 

QUESTION THREE (20 MARKS) 

a) State Newtons theorem       (2 marks) 

b) Use the figure below to answer the questions that follow 

 

 

 

 

 

 

 

Take the 40Ω resistor as the load. 

(i) Use Newtons theorem to find the short circuit current Is and short circuit resistance 

across the load resistor.       (5 marks) 

(ii)  Draw the Newtons equivalent circuit     (2 marks) 

(iii)  Hence find the voltage across the load resistor and the current through the load 

resistor.         (4 marks) 
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In the figure above the diode has zener voltage of 10V.  Calculate  

(i) Voltage across resistor R2       (3 marks) 

(ii)  State whether the diode is ‘ON’      (1 mark) 

(iii)  Voltage across R2        (3 marks) 

QUESTION FOUR (20 MARKS) 

 

a) A 5µF capacitor is charged to a pd of 200V and isolated.  It is then connected in parallel 

to a 10µF capacitor.  Find:- 

(i) The initial charge stand in the 5µF capacitor    (3marks) 

(ii)  Resultant p.d across the two capacitors    (3 marks) 

(iii)  Energy stored before connection     (3 marks) 

(iv) Energy stored after connection     (3 marks) 

(v) Is energy confermed.  Explain     (2 marks) 

b) In the figure below use mesh current analysis to solve for currents through the three 

resistors.         (6 marks) 

 

 

 
 
 

 


