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Question 1

1.1
During forward-bias conditions, a voltage drop of 0.3 V between the base and the emitter should indicate the transistor is:

A) open.

B) shorted.

C) germanium.
D) silicon. 

(2)

1.2
Saturation in a transistor means that an increase in base current will?

A) only increase the collector current.
B) destroy the depletion region.

C) no increase the collector current.

D) increase VCE.  

(2)
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What is the phase relationship between the input voltage (
[image: image91.wmf]1 k

W

) and the output voltage (
[image: image2.wmf]0

V

) (Figure 1)?


A) 90 degrees lagging 


B) in phase 

C) 90 degrees leading 



D) 180 degrees out of phase
(2)

1.4
When a portion of an output signal is returned and subtracted from the input signal, the process is called:

A) positive feedback. 



B) negative feedback. 

C) series aiding. 



D) oscillation.  

(2)

1.5
The time needed for an operational amplifier to change from the most negative to the most positive output is determent by:
 
A) The slew rate. 



B) Oscillation time.


C) Discharge time. 



D) Charge time.

 (2)

1.6
Which logic gate is shown below (Figure 2)?
[image: image16.wmf]R



A) AND gate 

B) NAND gate 
C) NOR gate 

D) XOR gate.

(2)

1.7
The Boolean expression 
[image: image3.wmf]F=ABC+ABC

 simplifies to:
 
A) 
[image: image4.wmf]F=C

 

B) 
[image: image5.wmf]F=A



C) 
[image: image6.wmf]F=AB



D) 
[image: image7.wmf]F=B


(2)

1.8
How many J-K flip-flops are required to divide a 1 MHz clock signal down to 62.5 kHz?

A) 8


B) 4


C) 16


D) 64
(2)

[16]
Question 2

2.1
Examine the circuit diagram shown in  figure 3 an answer the question that follow. (The transistor is a Si transistor with a beta value of 80.)  
[image: image17.wmf]0

V


(a)
Calculate the current 
[image: image8.wmf]B

I

.
(4)

(b)
Calculate the current 
[image: image9.wmf]C

I

.
(2)

(c)
Calculate the voltage 
[image: image10.wmf]CE

V

.
(2)

(d)
Draw the load line for this circuit using the saturation and cut-off points. Indicate where the Q point is on the load line. 



(5)

2.2
Draw the symbol that are used for a SCR in a circuit diagram and explain how it works. 

(1 + 3)

[17]
Question 3
3.1
Proof that the output voltage (
[image: image11.wmf]0

V

) of the circuit shown in figure 4 is given by: 
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(5)
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3.2

Suppose that 
[image: image12.wmf]In
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 and 
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=

 (Figure 4); calculate the output voltage (
[image: image14.wmf]0

V

) 600 s after S has been opened. 

(3)

3.3
Draw a circuit diagram to show how a 741 operational amplifier can be used to create an inverter. 

(3)
[11]
Question 4
4.1
Examine the circuit shown in figure 5 and draw the expected voltage vs. time graphs for pin 2, 6 and 3 (V0), if the switch (S) is closed for a very short time. 

(5)

[image: image20.wmf]F


4.2
Derive an expression that can be used to calculate the time that pin 3 is high.
(4)
4.3
Design a semi automatic irrigation system that controls 3 stations. The gardener want to set the watering time for each station and then he or she will starts the irrigation process. The irrigation system will then run through the watering sequins without any human intervention.  (An irrigation valve requires 24 V a.c.)
(4)
[13]

Question 5
5.1
Complete the following truth table for the circuit shown in figure 6. 

(3)

[image: image21.png]



	A
	B
	F
	G

	1
	0
	0
	?

	1
	1
	?
	?

	0
	1
	?
	?

	1
	1
	?
	?

	1
	0
	?
	?

	1
	1
	?
	?

	1
	0
	?
	?


5.2
Draw a circuit diagram for the following Boolean expression.
[image: image22.wmf]S

 
(5)

5.3
Write down the Boolean expression for the circuit shown in figure 7 and simplify it.
(5)
[13]
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Fig. 4
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Inside the 555
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Fig. 6
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Fig. 2
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Fig. 7
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Fig. 3
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Fig. 1
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Fig. 5
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