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LANOVL. VU I KUNIC LIRCUITS

SECTION A (20 marks)
Instruction: This section consists of TEN (10) multiple choice questions and TEN

10y fill i the blanks questions, Write your answers in the answer booklet.

Comn

SECTION Al : OBJECTIVE (10 Questions)

L. “The circuit is used to reduce the voltage difference to zero or at [CLO 1]
least to a minimum value.” The statement refers to
circuit.

A.  Transformer
B.  Rectifier
C. Filter
D

Regulator

2. The 78XX-09 produces a regulated output voltage of [CLO 1]
A, 9V
B. 12v
C. 15v
5V
D.

Page 2 0f 10



L]

Figure 1

Figure 1 shows an oscillator using the LC-tuned circuit. What is
the name of the oscillator?

Hartley Oscillator

B. Armstrong Oscillator
C. Colpitts Oscillator
D. Phase-shift Oscillator

build a multistage connection.

Only an inverting Operational Amplifier (OP-AMP) circuit
can be used to

Only a non-inverting Operational Amplifier (OP-AMP)
circuit can be used to

Both inverting and non-inverting Operational Amplifier
(OP-AMP) circuits can be used to

Neither inverting nor non-inverting Operational Amplifier
(OP-AMP) circuits can be used to

[CLO 1]
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5. The output for this component is the integral of the input. It is [CLO 1]
also used for Low pass filter circuits and sensor conditioning
circuits,. What type of Operational Amplifier (OP-AMP) does

thisstatement reterto?

A. Inverting
B. Non inverting
C. Integrator
D. Differentiator

6. A voltage summing amplifier has

A. several inputs and several outputs
B. several inputs and one output
C. oneinput and several outputs

D.—oneinput-and one output

[CLO 1]

A timer is connected in astable mode. Calculate the Time High when R1 = 8 kO,

Cl1 R2=25kQ and = 0.1 pF are given C = 0.01 pF is used as a noise diverter.

7.
A, 0.70 ms
B. 0.72ms
C. 0.74 ms
D. 0.76 ms

8. The function of a high pass filter is to allow

pass through and attenuates the frequency

[CLO 1]

frequency signal to

A. low, above
B. high, below
C. low, below
D

. high, above

the cut off point.

[CLO 1]
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9. Which of the following is a low pass filter? [CLO 1]

i

LT

10. The function of an analog to digital converter is to changzthe

signal to the

o 0w

analog, digital
analog, analog
digital, analog

digital, digital

signal. [CED ]
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SECTION A2: FILL IN THE BLANKS (10 Questions)

[ 11

1 1 1. 7 .
PP LA A AL 2, 11

AC VOLTAGE

DC VOLTAGE

_b[TRANSFORMER ]-bl RECTIFIER I—>| Z [—*IREGULATOR ]—
Y

4

VOLTAGE
DIVIDER
Figure 2
12. The Filter circuit is used in DC power supply to convert the [CLO 1]
to the :
13. Only if the condition of BA = is satisfied, theself~ [CLO 1]
sustained oscillations can function.
14, The comparator is considered a - ~_loop Operational [CLO 1]
Amplifier (Operational Amplifier (OP-AMP)) circuit.
15. The most common IC for Operational Amplifier (OP-AMP) is [CLO 1]
Integrated Circuit (IC)
16. CMRR stands for { (CLO 1]
17. The Timer 555 consists of two , a flip-flop, a (CLO 1]
discharge transistor and a resistive voltage divider.
18. The is also known as notch. [CLO 1]
19. In analyzing filters, the unit is often used to describe [CLO 1]

the amount of attenuation offered by the filter.

20. The resolution of a Digital Analogue Converter (DAC) or Analogue  [CLO 1]
Digital Converter (ADC) specifies the :
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SECTION B : STRUCTURED (10 Questions)

Instruction: This section consists of TEN (10) subjective questions. Write your

QUESTION 1
List THREE (3) types of regulator circuit.

QUESTION 2
Explain the function of a rectifier. Draw the input and output

waveforms for the full wave rectifier.

QUESTION 3

State THREE (3) types of Sinusoidal Oscillator circuit.

QUESTION 4

Given that C1=10uF and C2=0.47uF, what is the resonant

frequency for Colpitts Oscillator.

QUESTION 5
Determine the close loop voltage gain for Figure 3 below.
50k0
AN
5k0)
‘ LM 741

3 +

Figure 3

[CLO 1]
(3 marks)

[CLO 1]
(3 marks)

[GLO 1]
(3 marks)

[CLO 1]

(3 marks)

(CLO 1]
(3 marks)
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QUESTION 6

State the differences between Astable and Bistable multivibrator felO1]
mode in Timer 555 1C. (3 marks)
QUESTION 7
The timer 555 is connected in monostable multivibrator mode. [CLO 1]
Determine the duration of output pulse when the value of R=10 k
(3 marks)
Q2 and C=0.1 pF.
QUESTION 8
Calculate the cut-off frequency of an active low pass filter with [CLO 1]
R=50€2 and C=0.01pF. (3 marks)
QUESTION 9
Draw a filter circuit for [CLO 1]
1. Passive Low Pass Filter (3 marks)
ii. Active Low Pass Filter

QUESTION 10
Briefly explain the differences between A/D converter and D/A

converter.

Lo 1]
(3 marks)
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SECTION C : ESSAY (2 Questions)

Instruction: This section consists of TWO [2] essay questions. Answer all questions.

QUESTION 1

(@)

(b)

(©)

The open-loop gain of a certain Operational Amplifier [CLO 1]
(Opefational Amplifier (OP-AMP)) is 100,000. Its common-mode
gain is 0.2. Determine the CMRR in decibels.

(6 marks)

Define input bias current and input offset current. [CLO 1]

Determine the bias current, Igjas, given that the input currents to an (7 marks)

Operational Amplifier (OP-AMP) are 8.3 mA and 7.9mA.

Based on inverting amplifier in Figure 4 [CLO 1]

(i)  Determine the closed loop gain (12 marks)

(i1) It asignal voltage of 10mVp is applied, determine the output
voltage.
(iii) Draw the phase relationship of input and output voltages.

Ry

. Given Ry =330 kQ
+
- J Rip=33 kQ
xS =gl
Yin 0 Vol
LD L

A

Figure 4
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QUESTION 2

a) (i)  Draw the schematic diagram of Timer 555 for a monostable [CLO 1]
(4 marks)
(i1) Briefly explain the function of pin-2 and pin- 4 in Timer 555 [CLO 1]
configuration.
+5 ¥ (4 marks)
Othput
7HkQ \;_:
l_ ___9 TuF
0.5~ *-]i i
Figure 5
b) Based on Figure 5, a Timer 555 is connected in astable mode. [CLO 1]
1. Determine
(10 marks)
L Time High (T]{)
ii.  Time Low (Tp)
iii.  Frequency (f)
iv.  Duty cycle (%D)
2. Sketch the waveform-a pin-3 and pin-6 for the Timer 555
¢) Give the definition of the term below [CLO 1]

1c Resolution
ii. Step size

d) Sketch the schematic circuit for the R-2R Ladder DAC circuit in

the Digital to Analog Converter process.

(4 marks)

[CLO 1]

(3 marks)
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