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INSTRUCTIONS TO CANDIDATES

k Answer ALL questions in Section A and any THREE from Section B

1. Each question in Section B carries 20 marks.

1. Show any calculations and assumptions clearly.

Iv. Start each question on a fresh page.

Boltman constant = 1.381 X 10723 J /K
eV =1.602X10717]
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SECTION A

1. Electrons found in the outermost shell of an atom are called
A. Outer shell electrons
B. Inner shell electrons
C. Semiconductor electrons
D. Valence electrons

2. A good conductor has how many electrons in its outer shell
Al

B, 7
C. 3
D. 4

3. What bond 1s formed when one or more electrons in the outer energy orbit of an atom are
transferred to another atom

A. Metallic bond
B. Atomic bond
C. Ionic bond
D. Van de Waals bond
4. Electromotive force in a circuit
A. Maintains circuit resistance
B. Is needed to make the circuit complete
C. Causes free electrons to flow
D. Causes formation of valence electrons
5. In a Zener diode large reverse current is due to
A. Collision

B. Presence of impurities
C. Rapture of bonds
D. Lower resistance in reverse biased region
6. Which of the following diodes is operated in reverse bias mode?
A. P-N junction
B. Zener
C. Tunnel
D. Schottky
7. Which of the following doping will produce a P-type semiconductor?
A. Germanium with phosphorus
B. Silicon with Germanium
C. Germanium with antimony
D. Silicon with Indium
8. When a P-N junction is forward biased
A. The depletion layer decreases
B. The depletion layer increases
C. The depletion layer disappears
D. The depletion layer spreads out
9. The barrier voltage Vrt or Vg in a junction diode is the effect of
A. The p-side and n-side of the junction forming a battery
B. The emf required to move the holes fast enough to have the mobility equal to that of the
electrons
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C. The recombination of charge carriers across the junction leaving behind the opposite
charge ions.

D. The voltage needed to make the semiconductor material behave as a conductor

10. The current flow through a Ge PN junction diode with a forward bias of 0.22 volts and

11.

12

13.

reverse saturation current of | mA at 25°C is around
A. 6.2A

B. 5.22A
C. 4mA
D. 5.1lmA

Determine the total discharge time for the capacitor in a clamper having C= 0.01uF and R=
S00KS2.

A. Sms

B. 25ms
C. 25ms
D. 50ms

Which element dictates the maximum level of the source voltage in the circuit

A. Vz

B. IZmax

C. Iz
D. None of the above

Determine the current level if E= 15V and R = 3KQ

A. OA
B. 4.76mA

C. SmA
D. 5A
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14. Determine the peak for both half cycles of the output waveform

A. 16V, -4V
B. 16V, 4V
C. -16V, 4V
D. -16V, -4V
15. A germanium diode is approximated by---=--==memeemmmm-- equivalent for voltages less than 0.3V
A. A Short circuit
B. A Series circuit
C. A Parallel circuit
D. An open circuit
16. Which of the following is (are) terminals of a transistor?
A. Emitter
B. Base
C. Collector
D. All of the above
[7. A transistor in common emitter mode has
A. A high input resistance and low output resistance
B. A medium input resistance and high output resistance
C. A very low input resistance and a low output resistance
D. A high input resistance and a high output resistance
18. In a BJT with = 100, a equals
A. 99
B. 0.99
C. 1.0
D. 1.01
19. For a properly biased PNP transistor, let IC = 10 mA, and IE = 10.2 mA, what would be the
level of Ip
A. 0.2A
B. 200 mA
C. 200pA
D. 20.2 mA
20. In the saturation region, the collector-base junction is--------------- biased and the base-emitter
JUNCLioN [S===mmwmmnmaaman- biased for a transistor.
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A. Reverse, forward
B. Forward, reverse
C. Reverse, reverse
D. Forward, forward

SECTION B

BI111  With reference to BJT transistor operating regions, complete the following table with

relevant information [4]
Bias mode Emitter Junction (EJ) Collector Junction (CJ)
Cutoff
Saturation
Inverse
Normal Active

B112  Determine the current through and the voltage across each component for the circuit

below [3]
> R, = 3.3 kQ
| > — ]
E=10V —L S
S R, =56k

B113  Calculate the current through and the voltage across each in the circuit if the supply
voltage is 12V. [5]
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R2
20082
DI _
R3 g 8042 R4 < 1002
X D> Y D3

B114  Given a Si diode with a reverse current (Ir) of 35nA at 25°C, calculate its reverse current
at 100°C. (4]

B115  Draw and explain the V-I characteristics of the following in both forward and reverse

mode:
a. Rectifier diode [2]
b. Zener diode [2]

B211  For the circuit below, assume the input voltage is a sine wave voltage with amplitude of
12V. Sketch the output waveform 5]
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B212  For the circuit below, assume the input voltage is a sine wave voltage with amplitude of
[12V. Sketch the output waveform [5]

11T ' EEEEETEL s § -
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B213  Describe the formation of an intrinsic semiconductor and draw a diagram of the resultant
structure after an external energy has been applied. 16]

B214  Describe how the following currents are produced in semiconductor materials

a. Diffusion current [2]
b. Drift current 2]

B311  Calculate the current through each resistor and zener diode [4]
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Kot =i R A T Rt
e e
B312  Draw the block diagram of a power supply and explain each block 6]
B313  For the circuit below, determine the values of Vg, VE Ik, Ic. Vcand Vcg. Hence construct
a dc load line showing the values of Ic (sa1). Vce (orr), Icq and Vcko. [10]
tVee =15V
= 1 kil
f ’ !
= 100
A Pa
* T T
H._, el 5_1 kfl Vﬂ VE HE = 240 {1
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B411  Define a rectifier [1]
B412  Draw a full wave bridge rectifier circuit, explain its operation and draw its output waveform.
[9]
B413  For the circuit shown below assume that Rg; = 67kQ2, Rg2= 32kQ, Rg=2.2kQ, Vcc=20V,
Vee= 0.7V and B =150. Calculate Ig, I, Ic. VB, VE, Vcg, Ve and Ve. [10]
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