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INSTRUCTION: Answer any Four (4) questions.
Please use the answer booklet provided.

Question 1

(a) Define the greatest current of the Bipolar junction transistors (BJT)?

(3 marks)
(b) Define the conditions of cuteff and saturation for BJT

(5 marks)
(c) Differentiate the main difference between BJT and FET?

(5 marks)
(d) Determine the apc if Ic=5.35mA and [g=50pA?

(4 marks)

(8 marks)

Question 2

(a) Find Ig, Ic, Vece, a

Figure 2

(15 marks)
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(b) Determine Ip, Iz, and Vi in Figure 3. apc = 0.98.

Figure 3
(10 marks)

Question 3

(a) For dc operating (bias) point of an amplifier, indicate the eN( al that swings outside the -

active area? \

(b) State the condition when Ve = Vee.

(2 marks)

(3 marks)
(c) Assume that you wish to bias the transistor in Figure #with /g = 20pA.
== Ve
-0V
-
Figure 4
i.) Find supply voltage Vg must you apply
(4 marks)
ii.) Find Ic and Ve at the Q-point, given that Bpc = 50.
(4 marks)
iii.) Draw the dc load line.
(4 marks)
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(d) Determine Vce and /¢ in voltage-divider biased transistor circuit shown in Figure 5 if Boc=100.

Figure 5

(8 marks)

Question 4

(a) For the op amp shown in Figure 6, calculate the current acrgss resist@gof 10 kQ and the output

voltage v,
6V
L 2
\ re 6

(b) Find ¥, and i, in the uitshown in Figure 7

(7 marks)

8 kQ

(8 marks)
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(c) Find ¥, in the op amp circuit shown in Figure 8

20k 04V 10kQ 40 kQ
—VWA— © ah'ATA'A, AAA

|
-08V 10k | [ 20kQ
o AM—— ‘;\ AMAA
Figure 8

(10 marks)

Question 5

(a) Derive relationship of gain expressed in decibels is equal to 10 times the log of the power ratio and
20 times the log of the voltage ratio.

(5 marks)
(b) A certain amplifier exhibits an output power of SW with an %aput poweg of 0.5W. What is the power
gain in dB? \\
(2 marks)
(c) If the output voltage of an amplifier is 1.2V rm i Itdge gain is 50, determine the rms input
voltage and the gain in dB.

(4 marks)

(d) Determine, voltage gain (A4,)pou ) (Vour), and power gain (A4p) in dB for the circuit in

Figure 9, given re’ = 50Q2 0
e AAA e
2kKQ
Ry i
g = Ve
Vmy T = T
100mV
Vi —
1 ' b -
Figure 9
(10 marks)
END OF EXAMINATION PAPER
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Operational amplifier

Inverting amplifier
Noninverting amplifier

Summer

Difference amplifier

Appendix

Formulas

_ _HRa
vD — "F;vi

v0=(1+":—: vi

= ol 42 L4 )
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