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QUESTION 1

Calculate the values of R, R,, R; and R, for a common emitter transistor
stage of Figure 1, with the following bias parameters :

Veeg = 0.7V, Vegq = 8.2V, Iy = 1MA.

The total input resistance of the circuit is 3.6 kQ, the voltage
gain = -300 and B = 240.
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QUESTION 2

(a)  The silicon diodes used in Figure 2 have R, = 40, V, = 0.7V, |, = 0
and R, = oo,

(i) Compute the output voltage , V,.

( 12 marks )
(i)  Hence, obtain the voltage across the diode D, .
T sv ( 3 marks )
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(b) The input voltage v/ in Figure 3 varies from 0.3V t0 0.7 V. Vcc = 10 V.
(i) Explain how variation of the input voltage V, will affect the operating
modes of the transistor.
(7 marks)
(i) Plot V, as V, varies from 0.3V t0 0.7 V.
( 3 marks )
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QUESTION 3

(a) The operational amplifier may be used to perform a wide variety of functions,
one of which is as depicted in Figure 4. The input voltages are V,, V,, V; and
the output is V,,.
(i) List four characteristics of an ideal op amp. ( 4 marks )
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Figure 4
(i1 Derive an expression for the output voltage in terms of the three input
voltages. ( 6 marks )
(in)  Determine the gain factors for the three input signals. ( 6 marks )

(iv)  Hence, obtain the output voltage for the following input conditions:
V, =058V, V,=08V, V, =-3V. (3 marks )

(b)  The three input resistors of Figure 4 are removed and replaced by a 1 Jf
capacitor. Identify the function of this circuit by deriving an expression for the
output voltage in terms of the input voltage.

{ 8 marks )



QUESTION 4

The transistor of Figure 5, is biased in the forward active region at an operating point
of Iy = 50 WA and V¢ = 5 V. it has B = 200, a base spreading resistance r, = 100 Q
and the output resistance r, = 100 kQ.

(i) What is the function of capacitor C;? (2 marks )

(ii) Present the low-frequency small - signal hybrid - TT equivalent circuit of

Figure 5. (4 marks )
0
.‘-

Co }JQ1 RL
i1 .
H

6000 2N2222A \]6

230K V2
10V
V1 - J___ -
10V =

oo T

Figurer 5
(b)  Assuming operation at room temperature, compute the

(i) output resistance R, , and ( 8 marks )
(ii) the volitage gain, v /v, {11 marks )

Derive any formula used.



QUESTION 5

An n - channel enhancement MOSFET is connected as shown in Figure 6. The
quiescent drain current I, = 190 JA, gm = 0.123 mAN and r,, = 40 Q. The 0.12V
variation in the gate - source bias is due to a 0.3 V variation in Vpp
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Figure 6
(i) Construct the small - signal model of the circuit in Figure 6.
(4 marks )
(ii) Compute the total voltage vy and the total current ipg.
{18 marks )

(i)  What percentage change occurred in vy as a result of the variation in
Vpp?! Can this small change be resolved by use of the bias line method?
Explain.

' { 3 marks )



