ELECTRONIC SYSTEMS TEST 1

QUESTION 1 (2 + 1 + 2 = 5 marks)

A teacher is demonstrating how to use the basic controls on a Cathode Ray Oscilloscope. She adjusts the voltage setting to 2.5 V/cm and the time base to 0.05 ms/cm. The following trace appears on the screen of the CRO.

(a) Determine the period and hence the frequency of the trace appearing on the CRO screen.
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(b) What is the amplitude of the trace appearing on the CRO screen?

The teacher now changes the settings on the CRO as follows:

Voltage = 2.0 V/cm and time base = 0.1 ms/cm

(c) Use the grid below to illustrate how the original trace would now look on the CRO screen.

Question 2 (1 + 1 + 2 = 4 marks)

A technician constructs an industrial sprinkler system. An integral part of the system incorporates electronic circuitry which switches on the sprinklers whenever the temperature reaches a certain level. A thermistor is connected to a standard resistor and they form part of a voltage divider circuit as shown in Figure 2. Figure 3 shows the operating characteristics of the thermistor.

(a) Determine the resistance of the thermistor when the outside temperature reaches 20 degrees Celsius.

(b) Calculate the output voltage across the thermistor at this temperature.

The sprinkler system will be activated when the output voltage reaches 3.0 volts.

(c) At what temperature will the system be activated?

QUESTION 3 (2 + 2 = 4 marks)

Complete truth tables for each of the following electronic circuits. Show all outputs for all possible combinations of inputs.

QUESTION 4 (1 + 1 + 2 = 4 marks)

The current voltage (I – V) characteristics for two electronic devices A and B are graphed below using a single set of axes.

(a) Explain why device B would be classified as non-ohmic.

A potential difference of 60 V is applied across device B.

(b) What current flows through device B?

Devices A and B are now connected in parallel and subjected to a potential difference of 100 V.

(c) Calculate the total current in the circuit and justify your answer using appropriate physics principles.

QUESTION 5 (1 + 2 + 1 = 4 marks)

A simple sound system consists of a microphone, an audio amplifier and a speaker. The diagram below shows the input output characteristics of the amplifier.

(a) Determine the magnitude of the linear gain of this amplifier. Show all appropriate calculations.

An input voltage signal varying between –0.05 V and 0.05 V is fed into this amplifier. See Figure 9.

(b) Draw the appropriate output voltage using the axes below.

(c) Is this an example of an inverting amplifier? Please explain.

QUESTION 6 (3 marks)

A typical burglar alarm emits a regularly repetitive high frequency sound wave – usually at 105 dB. An AND gate used in conjunction with two oscillators may be used to produce this type of sound.

Explain in detail what kind of sound will be emitted by the burglar alarm and why? You will need to take into consideration the output of the AND gate in order to answer this question correctly.

ELECTRONIC SYSTEMS TEST 2

QUESTION 1 (2 + 1 + 2 = 5 marks)

A teacher is demonstrating how to use the basic controls on a Cathode Ray Oscilloscope. She adjusts the voltage setting to 3.0 V/cm and the time base to 0.1.0 ms/cm. The following trace appears on the screen of the CRO.

(d) Determine the period and hence the frequency of the trace appearing on the CRO screen.
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(a) What is the amplitude of the trace appearing on the CRO screen?

The teacher now changes the settings on the CRO as follows:

Voltage = 6.0 V/cm and time base = 0.2 ms/cm

(b) Use the grid below to illustrate how the original trace would now look on the CRO screen.

Question 2 (1 + 1 + 2 = 4 marks)

A technician constructs an industrial sprinkler system. An integral part of the system incorporates electronic circuitry which switches on the sprinklers whenever the temperature reaches a certain level. A thermistor is connected to a standard resistor and they form part of a voltage divider circuit as shown in Figure 2. Figure 3 shows the operating characteristics of the thermistor.

(a) Determine the resistance of the thermistor when the outside temperature reaches 25 degrees Celsius.

(b) Calculate the output voltage across the thermistor at this temperature.

The sprinkler system will be activated when the output voltage reaches 2.25 volts.

(c) At what temperature will the system be activated?

QUESTION 3 (2 + 2 = 4 marks)

Complete truth tables for each of the following electronic circuits. Show all outputs for all possible combinations of inputs.

QUESTION 4 (1 + 1 + 2 = 4 marks)

The current voltage (I – V) characteristics for two electronic devices A and B are graphed below using a single set of axes.

(a) Explain why device A would be classified as ohmic.

A potential difference of 80 V is applied across device A.

(b) What current flows through device A?

Devices A and B are now connected in parallel and subjected to a potential difference of 60 V.

(c) Calculate the total current in the circuit and justify your answer using appropriate physics principles.

QUESTION 5 (1 + 2 + 1 = 4 marks)

A simple sound system consists of a microphone, an audio amplifier and a speaker. The diagram below shows the input output characteristics of the amplifier.

(a) Determine the magnitude of the linear gain of this amplifier. Show all appropriate calculations.

An input voltage signal varying between –0.05 V and 0.05 V is fed into this amplifier. See Figure 9.

(b) Draw the appropriate output voltage using the axes below.

(c) Is this an example of an inverting amplifier? Please explain.

QUESTION 6 (3 marks)

A typical burglar alarm emits a regularly repetitive high frequency sound wave – usually at 105 dB. An AND gate used in conjunction with two oscillators may be used to produce this type of sound.

Explain in detail what kind of sound will be emitted by the burglar alarm and why? You will need to take into consideration the output of the AND gate in order to answer this question correctly.
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Physics Unit 3 - Outcome 3

On completion of the unit the student should be able to analyze and interpret electronic systems as combinations of basic electronic devices. 

Nature of task

A test including qualitative and quantitative questions.

Scope of task

The test should include quantitative and qualitative questions and allow students to demonstrate their understanding of the key knowledge of the area of study.  

Assessment Criteria

Criterion 1 (10 marks)

Knowledge and application of appropriate physics terms, concepts and relationships.

· Application of key knowledge and skills about the area of study, throughout the task, with clear definitions and explanations.

· Appropriate use of accepted physics symbols, SI units and accepted terminology.

· Clear labeling of diagrams and graphs.

Criterion 2 (10 marks)

Analysis, interpretation and synthesis of information.

· Analysis, interpretation and synthesis of information about the context, from a variety of sources.

· Explanation and use of significant aspects of the key knowledge and skills relevant to the area of study.

· Detailed and accurate discussion demonstrating a sophisticated level of understanding of the relationships between key knowledge and skills.

Criterion 3 (10 marks)

Calculation of physical quantities and correct use of significant figures in measurements and calculations.

· Appropriate level of accuracy and manipulation of data, resulting in the calculation of physical values and explanation of physical relationships.

· Accurate measurements and calculations with a correct treatment of significant figures.

· Correct calculation and use of physical quantities, significant to the context at a level of mathematics outlined in the study design.
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