Standard Grade Physics
Electronics
Homework and Revision Questions
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Homework must be handed in on or before the day it is due.
Read each question carefully

Don’t miss questions out

Use a ruler to complete diagrams and graphs

Remember to show all your working and don’t forget units
Ask for help if you are stuck

Basic Electronics
1. An electronic system can be split into three main parts.

a. List the three main parts

b. Draw a block diagram to show the three main parts

2. The output from an electronic system can be either digital or analogue. 
a. Explain the difference between these two types of output.

b. Name two electronic systems that have a digital output

c. Name two electronic systems that have an analogue output

3. An oscilloscope can be used to show electrical signals.

a. Draw an analogue signal as it may be viewed on an oscilloscope

b. Draw a digital signal as it may be viewed on an oscilloscope
10 Marks
Output Devices
1. Explain what is meant by an output device.
2. Copy and complete the table of output devices.

	Output Device
	Analogue or Digital
	Energy Change

	Loudspeaker
	
	Electrical → Sound

	Motor
	
	

	L.E.D.
	
	

	Relay
	
	

	Solenoid
	
	


3. Explain why a lamp can be described as both analogue and digital.

4. a. What do the letters L.E.D. stand for?

b. Draw a circuit diagram showing an L.E.D., a resistor and a battery.

c.
Why is there a resistor in series with the L.E.D.?

5. An LED is in a series circuit with a 12 V supply and a resistor.           The voltage across the LED is 2 V and the current through it is 10 mA. Calculate the value of the resistor needed.
6. A pupil connects 7 LEDs to make a 7-segment display as shown.

a. State two uses of 7-segment displays

b. Write down the LEDs that would be needed to make the numbers: 

i. Seven

ii. Two

iii. Five

iv. Three

v. Nine

vi. Zero

20 Marks
Input Devices
1. Explain what is meant by an input device..

2. Copy and complete the table of input devices.

	Input Device
	Analogue or Digital
	Energy Change

	Thermocouple
	
	

	Solar Cell
	
	

	LDR
	
	

	Thermistor
	
	

	Switch
	
	


3. Draw the circuit symbols for:

a. An LDR

b. A Thermistor

c. A variable resister.

4. a. Explain how the resistance and voltage change across an L.D.R.?

b. Explain how the resistance and voltage change across a Thermistor?

5. In bright light an LDR has a voltage of 4 V and a current of 10 mA.

a. Calculate the resistance of the LDR in the light.

b. Suggest a value of for resistance if the LDR was in darkness

6. In water of 20 ºC a thermistor has a voltage of 4 V and a current of 10 mA.

a. Calculate the resistance of the thermistor in the water.

b. The water is heated to 40 ºC, suggest a possible value for the resistance of the thermistor now.
7. a.
Explain the purpose of a capacitor

b.
Describe two ways of increasing the time delay of a capacitor

20 Marks

Transistors and Logic Gates

1. a.
Give a use for a transistor in an electronic circuit.

b.
Draw the circuit symbol for a transistor and label the three bases

2. The circuit below is used as an alarm.
a.
The thermistor is in a car engine. At normal engine temperatures, the transistor is OFF. What will happen if the engine overheats?


b.
Explain how the circuit works.

3. Calculate the value of resistor R in each of the following circuits:
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4. What would the voltage be across each of the resistors in the following circuits:
[image: image2.jpg]6V

20

40

ov

b)

6V

10k

100kQ

ov

6V

5kQ

9Bk

ov





5. Draw the symbol and truth tables for each of the three logic gates?

20 Marks

Pulses and Counting

1. a.
Give a use for a transistor in an electronic circuit.

b.
Draw the circuit symbol for a transistor and label the three bases

2. The circuit below can be used to count.
a.
Sketch the display shown on the oscilloscope (no values are needed)

b.
State two changes that would increase number of counts per second.

c.
Explain how this system can be used to count
3. a.
Write the numbers 0 to 9 in binary.
b.
Write the numbers 23 and 48 in binary

4. Copy and complete the truth table for the following circuit:


20 Marks

Electronics Summary Questions
1. State the names of the three parts of any electronic system
2. What does each of the three parts of the electronic system do?
3. State the names of the two types of electrical signal.
4. What type of signal has only two values ON (1) and OFF (0)
5. What type of signal is continuously varying from positive to negative?
6. What type of energy do all input devices convert their energies into?
7. What is the energy change in a microphone?
8. What is the energy change in a thermocouple?
9. What is the energy change in a solar cell?
10. What is the energy change in a thermistor?
11. What is the energy change in a LDR?
12. What happens to the resistance of an LDR when the light intensity reduces?
13. What happens to the resistance of a thermistor when the temperature increases?
14. Which of the following input devices is/are digital; microphone, thermocouple, solar cell, thermistor, LDR and a switch.
15. A 8V supply is connected in series with a 40Ω and a 24Ω resistor.
Calculate the voltage that is dropped across the 24Ω resistor.
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16. Which two components can be used to make a temperature sensor?
17. Which two components can be used to make a light sensor? 

18. A 6V supply is connected in series with a resistor and a switch.
a) What is the voltage across the switch when it is open?
b) What is the voltage across the switch when it is closed?
19. If a voltmeter is placed in parallel with the capacitor, how could you tell that the capacitor is fully charged?
20. What two factors would be adjusted to increase the time taken for the capacitor to fully charge up?
21. What type of energy do all output devices convert into other forms?
22. What is the energy change in a loudspeaker?
23. What is the energy change in a motor?
24. What is the energy change in a relay?
25. What is the energy change in a solenoid?
26. What is the energy change in a LED?
27. What is the energy change in a 7-segment display?
28. Copy the table below and place the follow devices under the correct headings; Loudspeaker, electric motor, relay, solenoid, LED and a 7 segment display. 
	Digital
	Analogue

	
	


29. What are binary numbers?

30. Write down the numbers: 0 – 12 in binary.
31. Chose a suitable input device for:
a) A fog detector

b) A baby monitor

c) Hot water system

32. What are solenoids used to do in circuits?
33. How do relay circuits operate?
34. Which allows more current to flow through it, a lamp or an LED?
35. Why do LED’s have resistors connected in series with them?
36. A 6V supply is connected in series to an LED, resistor and ammeter.
Calculate the value of the resistor if the voltage dropped across the LED is 1.8V and a current of 2.1mA is observed on the ammeter.
37. What can a transistor be used as in an electronic circuit?
38. What are the three terminals of a transistor called?
39. At what voltage will the transistor conduct?
40. What voltage in a voltage divider controls the transistor, the top or the bottom of the voltage divider?
41. Calculate the value of resistor R in each of the following circuits
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42. What would be the resistance across each of the resistors in the following circuit?
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43. The floodlights at a football stadium will automatically switch on when the light intensity falls below a certain level.
State the components used
a) in the top of the voltage divider
b) in the bottom of the voltage divider
44. An air conditioning fan will automatically switch on when the temperature goes above a certain level.
State the components used
45. What do the terms AND, OR and NOT refer to?
46. How many inputs does a NOT gate have?
47. Draw the truth table for an OR gate
48. Draw a logic diagram and a truth table for the following problem;
The oil warning light on a car has to come on when the ignition switch is on and the AND the oil pressure switch is NOT on. (Hint in capitals)

49. Draw a logic diagram and a truth table for the following problem;
A central heating system has to be switched on during the hours of daylight, if the temperature drops below a certain level.
50. What does an amplifier do to the amplitude and the frequency of a signal fed into it?
Design Problems
Use the following situations to help you improve your skills in electronics.

· In each situation you must choose an appropriate input, process and output device. 

· You can try to build your electronic circuit after having the block and circuit diagram checked by your teacher.

· You should also try to explain how the electronic system works.

1. Modern fire alarms may include a double system for fighting fires.    Design a system  which will detect heat present in a room or if the light sensor does not get enough light (by smoke blocking it). The system must then turn on a motor which will pump the water around the sprinkler system.
2. A freezer shop is worried about people leaving freezer doors open allowing the temperature inside the freezer to decrease. This could spoil the food. Design a system which allows an alarm of some kind to go off when the door is open and the temperature is too high inside the freezer.
3. Some modern camcorders do not record unless the following conditions are met: the lens cap is off and there is a cassette inside the camcorder. Design a system that allows the motor in the camcorder to switch on only when the conditions are met.
4. A pump in an automatic heating system is designed to be all the time except when it is too hot in the daytime. Design a system which will drive the motor constantly except when it’s a hot day.
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