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Answer any FOUR questions.

Question 1

(a) Explain Coulomb’s law of electrostatics with the aid of diagrams.

 (5 marks)

(b) For the series circuit shown in Figure 1(b),

     (i)   Find the total resistance.

     (ii)  Calculate the source current Is.

     (iii) Determine the voltages V1 V2 and V3.

     (iv) Calculate the power dissipated by R1, R2 and R3.

     (v)  Determine the power delivered by the source, and compare it to the sum of the power

            levels of part (iv).

Figure 1 (b)

                                                  (10 marks)

 (c) Define the following terms:

      (i)   Voltage

      (ii)  Electrostatics

      (iii) Electric flux density

      (iv) Resistance

      (v)  Charge

(10 marks)

(Total = 25marks)
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Question 2

(a) (i)  The charge flowing through the imaginary surface as shown in Figure 2(a)(i) is 0.16 C

            every  64 ms. Determine the current in amperes.

Figure 2(a)(i)

(3 marks)

    (ii) Find the potential difference between two points in an electric system, if 16 Joules of

          energy are expended by a charge of 20 C between these two points.

(2 marks)

(b) Explain the following terms:

      (i)   Ohm’s law

      (ii)  Potential gradient

      (iii) Drift velocity

      (iv) Resistivity

      (v)  Mobility

(10 marks)
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(c) (i)   For the circuit shown in the Figure 2(c)(i), C1 = 1µF, C2 = 4 µF, C3 = 2 µF.

            Determine:

            (I)  The total capacitance

            (II) The charge on each capacitor C1 and C2

Figure 2(c)(i)

(4 marks)

     (ii)  Two plates each 10 cm × 10 cm, are separated by 3 mm of mica which has a dielectric

            constant of 4. Determine the capacitance.

 (2 marks)

     (iii) (I)  Explain the construction of capacitor with the aid of diagram.

(2 marks)

            (II) Define capacitance of a capacitor.

(2 marks)

(Total = 25 marks)
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Question 3

(a) The magnetic circuit of the electromagnet is 10 cm long. The flux density in an electro-

      magnetic core is 1.2 T. The area of the core is 2 cm2
. If the coil has 50 turns with

      current 2 A flowing through it, find:

      (i)   The magnetic flux.

      (ii)  The m.m.f.

      (iii) The magnetic field strength.

(9 marks)

(b) Explain the following with the aid of diagrams:

      (i)  Properties of magnet    (2 marks)

      (ii) Force between two parallel conductors                                                             (4 marks)

(c) Define the following terms:

     (i)   Ampere’s law

     (ii)  Magnetomotice force (m.m.f.)

     (iii) Reluctance

                                                        
(6 marks)

(d) Derive an expression for magnetic flux density B, along the axis of a solenoid of length λ

      meters having N number of turns  that carries a current I amperes.

(4 marks)

                (Total = 25 marks)



FOUNDATION STUDIES IN ENGINEERING (ELECTRICAL & E LECTRONIC )                             KE019: PHYSICAL ELECTRONICS AND FIELDS

Question 4

(a)  List five applications of a diode.
 (5 marks)

(b)  Explain the operation of silicon diode under forward biased and reverse biased condition.
       Draw the typical voltage-current characteristic for the diode.                   

 (10 marks)

(c)  With the aid of suitable diagrams, explain the operation of a single phase full wave

       rectifier.

(10 marks)

                                 (Total = 25 marks)

Question 5

(a)  With the aid of diagrams, describe the two types of extrinsic semiconductor and give
       two examples for each.

  (10 marks)

(b) With the aid of diagrams, describe the process of forming a semiconductor diode by

      joining p-type and n-type materials.

(5 marks)

(c) Define the following terms:

     (i)   Drift

     (ii)  Breakdown voltage

     (iii) Rectification 

 (6 marks)

(d) Distinguish between insulator, semiconductor and conductor.

 (4 marks)

 (Total = 25 marks)
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Question 6

(a) Calculate the following for the circuit shown in Figure 6 (a), given that dcβ  = 100.

(i) Base current (IB)

(ii)  Collector current (IC)

(iii)  Emitter current (IE)

(iv) Voltage between collector and emitter (VCE).

(v) Voltage between collector and base (VCB).

             Figure 6 (a)
(10 marks)

(b)  For a transistor circuit having Vcc = 10 V, RC = 2 kΩ, IB = 50 µA, VBE = 0.7 V and
       β  = 100, find the values of VCE and IC.

         (5 marks)

(c)  Explain the input and output characteristics of a transistor.

(10 marks)

(Total = 25 marks)

                                                               –END OF PAPER –


