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INSTRUCTIONS: Answer Question ONE and any other TWO questions.

QUESTION ONE (30 MARKYS)

i.  Draw schematic and construction diagrams of botN IdRd PNP Transistor and label the

regions (8 Marks)
ii.  Using first principles show that the following Bd&&nsistor equation is true

Ig = Ig(Bpc + 1)

Wherel; andly are the DC emitter and base currents respectarely;, . transistor's DC

current gain (4 Marks)
iii.  Determindg I, Ig, Vg, andVep,in the circuit of Figure I. The transistor has a fpc=
150. (10 Marks)
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iv.  For the JFET in Figure 2;srr) = —4V andlpss = 12 mA. Determine the minimum
value ofV;, required to put the device in the constant-curregton of operation when

Ves = 0.V if Vpp is increased to 15 V, what is the drain current? (8 Marks)
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QUESTION TWO (20 MARKYS)

Determine whether or not the transistor in Figure i saturation. Assumég (s, = 0.2

V. (8 Marks)
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Figure 3

The transistor in Figure 4 has the following maximtatingsPp qx) = 800 mW,
Veemax) = 15V, and I; (maxy=100 mA. Determine the maximum value to whicdk san

be adjusted without exceeding rating. Which ratumyld be exceeded first? (8 Marks)
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Figure 4
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iii. Show that the voltage gain of the following tratmisamplifier is given by the equator.

Wherer', is the transistor internal emitter resistance Bnis the collector resistance
(4 Marks)

QUESTION THREE (20 MARKYS)

A circuit using transistor switches will be devedoifor use in an alarm system for detecting forced
entry into a building. In its simplest form, theuah system will accommodate four zones with any
number of openings. It can be expanded to coveitiaddl zones. For the purposes of this
application, a zone is one room in a house or dibéding. The sensor used for each opening can
be either a mechanical switch, a magnetically dpdrawitch, optical' sensor. Detection of an
intrusion can be used to initiate an audible alsignal and/or to initiate transmission of a signal
over the phone line or internet to a monitoring/ee. The alarm system is to have three namely;
the door sensing section, the microcontroller sectithe actuators section and the signal
transmission section as show in the figure belovsulne you have been assigned the

responsibility of designing the electronic systemimplementing the above described task.
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i.  With the aid of schematic diagrams describe theudirfor implementing the intrusion

detection section given that the intruder is likeyget into the building by force the door

to open. (5 Marks)
ii.  With the aid of a schematic diagram describe theuitifor switching on an AC (240 V)
powered system when an intrusion is detected Maks)

iii.  What is the function of the microcontroller boandthe above block diagram?
(5 Marks)
iv.  Describe what Internet of Things is and how it barapplied in the context in question

(5 Marks)

QUESTION FOUR (20 MARKS)

a) List five differences between an ideal and pratt@@erational Amplifier (Op Amp).

(10 Marks)
b) Why is a feedback loop necessary when designingitage pre-amplifier using an Op amp
package? (3 Marks)

c) The block diagram below shows the sections of dipaddress system
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With the aid of schematic diagrams explain how
I.  Voltage pre-amplifier can be designed using anmp-a (3 Marks)
ii.  Power amplifier can be implemented using BJT tistnss (4 Marks)
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