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INSTRUCTIONS 
• Express the CORRECT SI units for all the dimensional quantities or ½ MARK will be deducted from each answer 

 

ANSWER ALL THE QUESTIONS IN THE SPACE PROVIDED  
 

1.  A DC electric circuit consists of a network of resistors designed for a power controller, as shown in the 

figure below: 

A  

 
                                                                                                                                              (Teja, 2024) 

a) Calculate the total current in the circuit.                                                                           (4 marks) 
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b) Calculate the voltage drop across R4  and R2 resistors.                                                            (3 marks) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

2.  A student rotates the handle H of an alternating current (AC) generator as shown in the figure below:

 
                              (ElProCus - Electronic Projects for Engineering Students, 2020) 
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a) On the graph below, plot the graph to show how the electromotive force (e.m.f) between the wires X and Y 

will change with time when the coil completes two complete rotations.                                             (2 marks) 

                       
 

 
 
 

 
 

 
 
 

                                                                                                                                                     
 

 
 
 

 
 

 
 
b) On the above graph, mark and label a point P for the e.m.f ,  when the coil is horizontal, as shown in the 

above figure.                                                                                                                                          (1 mark) 

 

 

c) If the student rotates the handle H much faster now, redraw the graph below showing how the e.m.f will 

change.                                                                                                                                                   (1 mark)                                                                                                            
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d) Now, if the wires X and Y of the AC generator are connected to the primary windings of a transformer, as 

shown in the figure below. 

 
           (byjus.com, n.d.) 

Describe how the output voltage and current will change at the secondary coil. Also, draw the graph showing 

the output voltage and current changes.                                                                                                (3 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

e) An X-ray machine requires a supply of 110 kV. The mains input electricity supply is 230V. A transformer 

supplies the correct voltage to the X-ray machine. The primary coil of the transformer has 50 turns. 

      Calculate the number of turns on the secondary coil.                                                            (2 marks) 
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3.  An adapter of a laptop consists of a rectifier electronic circuit which converts AC to a DC. 

a) Draw a circuit diagram of a half-wave rectifier and describe how it works in not more than 50 words. 

                                                                                                                                                (5 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Suggest any other rectifier circuit better than a half-wave rectifier. Justify your answer with a suitable 

reason.                                                                                                                                    (2 marks) 
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4.  A controller circuit is designed with a series and parallel combinations of resistors and cells as shown in 

the figure below: 

 
                                                                                            ( Department of Physics & Astronomy, 2017) 

 

Solve the circuit by finding the unknown currents I1, I2 and I3 in the circuit arms by applying Kirchhoff’s 

current and voltage laws (KCL and KVL).                                                                                    (7 marks) 
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5.  Circle the correct option for the following questions as given below:                                       [10 marks] 

(MLO 1- Knowledge and understanding)                  

i) P-type semiconductor can be made by doping silicon with : 

a)  Phosphorus b) Indium 

    c)  Antimony       d) Arsenic 

ii) By changing which of the factors, a semiconductor’s conductivity can be increased 

a) Size     b) Nature of the material 

     c) Temperature     d) None of the above 

iii) At room temperature, the semiconductor with an equal number of holes and electrons is  

     a)  extrinsic semiconductor    b) intrinsic semiconductor 

     c) pure conductor    d) insulator 

iv)  The valency of Si or Ge element is  
 

   a)  3    b) 1 

   c) 2    d) 4 

 v)  An electric current is passed through a coil of wire. 

                                            
            Which diagram shows the shape of the magnetic field produced in the middle of the coil? 
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   vi)   The number of magnetic field lines passing through a surface area normally is called  

   a)  magnetic field    b) magnetic flux 

   c) electric field    d) electric flux 

 

 

   vii)   A device used to convert mechanical energy to electrical energy is called as 

   a)  electrical motor    b) ammeter 

   c) galvanometer    d) generator 

   viii)   The rate of change of magnetic flux (
𝑑𝜑

𝑑𝑡
) through a 50-turns coil is  0.05 Wb/s. The induced 

e.m.f between the ends of the coil is  

   a)  2.5 V    b) 10 V 

   c) 25 V    d) - 2.5 V 

   ix)   In a P-type semiconductor, choose the relationship between the number of holes (𝑛ℎ )and the 

number of electrons (𝑛𝑒 ) 

   a)  𝑛ℎ ≫  𝑛𝑒      b) 𝑛𝑒 ≫  𝑛ℎ   

   c) 𝑛ℎ =  𝑛𝑒     d) All of the above 

 

   x)   The SI unit of electromotive force (e.m.f) is   

   a)  N (newton)    b) W (watt) 

   c) V (volt)    d) A (ampere) 
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